Equivalent Single Axleload Computer Program Enhancements by Pigman, Jerry G. et al.
Research Report 
KTC-95-7 
EQUIVALENT SINGLE AXLELOAD COMPUTER 
PROGRAM ENHANCEMENTS 
by 
Jerry G. Pigman 
Research Engineer 
David L. Alien 
Research Engineer 
Jack Harison 
Transportation Research Engineer II 
N eil Tollner 
Senior Scientific Programmer Analyst 
and 
David H. Cain 
Engineering Technologist 
Kentucky Transportation Center 
College of Engineering 
University of Kentucky 
Lexington, Kentucky 
in cooperation with 
Kentucky Transportation Cabinet 
Commonwealth of Kentucky 
and 
Federal Highway Administration 
U.S. Department of Transportation 
The contents of this report reflect the views of the authors who are responsible for the facts and accuracy of the data 
presented herein. The contents do not necessarily reflect the official views or policies of the University of Kentucky, 
the Kentucky Transportation Cabinet, or the Federal Highway Administration. This report does not constitute an 
standard, specification, or regulation. The inclusion of manufacturer names or trade names are for identification 
purposes and are not considered as endorsements. 
May 1995 
(Revised December 1995) 

Technical Report Documentation Page 
1. Report No. 2. Government Accession No. 3. Recipient's Catalog No. 
KTC-95-7 
4. Title and Subtitle 5. Report Date 
May 1995 
Equivalent Single Axleload Computer Program Enhancements 
6. Performing Organization Code 
7. Author(s) 
8. Performing Organization Report No. 
J. Pigman, D. Alien, J. Harison, N. Tollner, D. Cain KTC-95-7 
9. Performing Organization Name and Address 10. Work Unit No. (TRAIS) 
Kentucky Transportation Center 
11. Contract or Grant No. College of Engineering 
KYHPR-94-159 University of Kentucky 
Lexington, KY 40506-0281 13. Type of Report and Period Covered 
12. Sponsoring Agency Name and Address Final 
Kentucky Transportation Cabinet 
State Office Building 14. Sponsoring Agency Code 
Frankfort, KY 40622 
15. Supplementary Notes 
Prepared in cooperation with the Federal Highway Administration 
Study Title: Calibration and Correlation of Weigh-in-Motion Systems and ESAL Program Enhancements 
16. Abstract 
The objectives of the study were to review and modify previously used Equivalent Single Axleload (ESAL) prediction 
procedures and to develop a more efficient procedure. As part of the effort to simplify the procedure, a subtask was undertaken to reduce 
the number of highway functional classes being used to process data for the ESAL estimation procedure. Another objective was to 
develop a more definitive and accurate method for reflecting the effects of coal or heavy truck movements. Results of this task were 
documented as Research Report KTC-95-6. 
Analyses were pertormed and validated to reduce the twelve functional classes to six aggregate categories. The overall 
ESAL estimating process, which was previously accomplished using mainframe computer programs, was converted to microcomputer/PC 
programs and documented in detail. A procedure for processing ESAL data by aggregate classes was documented and example output 
was presented. An analysis was pertormed to determine the reliability of traffic parameter estimates used in the ESAL estimating 
process. Results were produced to identify the number of volume, classification and weigh-in-motion stations required to adequately 
define the traffic characteristics of a specific functional or aggregate class. 
11. Key Words 18. Distribution Statement 
traffic characteristics 
volumes Unlimited with approval of 
classification Kentucky Transportation Cabinet 
eauivalent sinale axleloads 
19. Sscurity Classif. (of this report) 20. Sscurity Classif. (of this page) 21. No. of Pages 22. Price 
Unclassified Unclassified 
Form DOT 1700.7 (8-72) Reproduction of completed page authorized 

EQUIVALENT SINGLE AXLELOAD COMPUTER 
PROGRAM ENHANCEMENTS 
TABLE OF CONTENTS 
Page 
A. Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
B. Study Objectives ............................................. 3 
C. ESAL Program Enhancements ................................. 4 
1. Aggregation of Functional Classification Categories ........... 4 
2. Conversion of ESAL Programs from Mainframe to PC ........ 6 
3. Procedure for Annual ESAL Estimation .................... 6 
a) Instructions for WIM Program . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
b) Instructions for UNITEAL Program ..................... 8 
c) Instructions for LOADOMTR Program . . . . . . . . . . . . . . . . . . . 8 
d) Instructions for CLASSUM Program . . . . . . . . . . . . . . . . . . . . 9 
e) Instructions for EALCALC Program ..................... 9 
f) Instructions for SMTHW Program . . . . . . . . . . . . . . . . . . . . . . 11 
4. Procedure for ESAL Processing by Aggregate Class . . . . . . . . . . 12 
5. Procedure to Estimate ESAL's by Individual Station ......... 12 
D. Reliability of Traffic Parameter Estimates ....................... 14 
1. Volume Data ......................................... 15 
2. Weigh-in-Motion Data .................................. 16 
3. Classification Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 
E. Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 
F. Recommendations for Future Research ......................... 19 
G. References ................................................. 20 
H. Tables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 
I. Figures ................................................... 27 
J. Appendix A - Example Output of Data from ESAL Processing by 
Functional Class . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59 
K. Appendix B - Example Output of Data from ESAL Processing by 
Aggregate Class ............................................ 99 

Table 1. 
Table 2. 
Table 3. 
LIST OF TABLES 
Average ADT's and ADT Factors from Six ATR Stations. 
Average Required Sample Sizes. 
Accumulated Mean Tandem Weight for 17 Stations in Functional 
Class 1. 

Figure 1. 
Figure 2. 
Figure 3. 
Figure 4. 
Figure 5. 
Figure 6. 
Figure 7. 
Figure 8. 
Figure 9. 
Figure 10. 
Figure 11. 
Figure 12. 
Figure 13. 
Figure 14. 
Figure 15. 
Figure 16. 
Figure 17. 
Figure 18. 
Figure 19. 
Figure 20. 
Figure 21. 
Figure 22. 
Figure 23. 
Figure 24. 
Figure 25. 
Figure 26. 
Figure 27. 
Figure 28. 
Figure 29. 
LIST OF FIGURES 
Damage Factors for Various Trucks and Weights. 
Accumulative Distribution of Tandem Weights (Category II). 
Transformed Distribution Functions (Category Il). 
Accumulative Distributions of Tandem Weights (Category III). 
Transformed Distribution Functions (Category Ill). 
Accumulative Distribution of Tandem Weights (Category V). 
Transformed Distribution Functions (Category V). 
Accumulative Distribution of Tandem Weights (Category VI). 
Transformed Distribution Functions (Category Vl). 
Flowchart of Procedure for Annual ESAL Processing by Functional 
Class 
Flowchart of Procedure for Annual ESAL Processing by Aggregate 
Class. 
Flowchart of Procedure for ESAL Estimates by Individual WIM 
Station. 
Sample Size Requirements (Sundays), 90 Percent Confidence Limits. 
Sample Size Requirements (Mondays), 90 Percent Confidence Limits. 
Sample Size Requirements (Tuesdays), 90 Percent Confidence Limits. 
Sample Size Requirements (Wednesdays), 90 Percent Confidence 
Limits. 
Sample Size Requirements (Thursdays), 90 Percent Confidence Limits. 
Sample Size Requirements (Fridays), 90 Percent Confidence Limits. 
Sample Size Requirements (Saturdays), 90 Percent Confidence Limits. 
Sample Size Requirements (Sundays), 95 Percent Confidence Limits. 
Sample Size Requirements (Mondays), 95 Percent Confidence Limits. 
Sample Size Requirements (Tuesdays), 95 Percent Confidence Limits. 
Sample Size Requirements (Wednesdays), 95 Percent Confidence 
Limits. 
Sample Size Requirements (Thursdays), 95 Percent Confidence Limits. 
Sample Size Requirements (Fridays), 95 Percent Confidence Limits. 
Sample Size Requirements (Saturdays), 95 Percent Confidence Limits. 
Relationship of Accumulative Tandem Weight Mean and Number of 
Stations. 
Relationship of Accumulative Tandem Weight Mean and Number of 
Stations. 
Number of Classification Stations to Define Distribution of Vehicle 
Types in a Functional Class. 

A. INTRODUCTION 
Damage to pavements caused by heavy axleloads on trucks is measured in 
Equivalent Single Axleloads (ESALs). An ESAL is defined as a single, four-tired 
axle carrying 18,000 pounds. Damage to pavements from various combinations of 
axles and axleloads is also referred to as Damage Factor. A Damage Factor of 1.0 is 
defined as one ESAL. The American Association of State Highway and 
Transportation Officials (AASHTO) has developed damage factors for various 
combinations of axles and loads based on the AASHTO Road Test of the 1960's. 
However, the state of Kentucky has developed its own set of damage factors based 
on mechanistic and theoretical studies. Those damage factors were published by 
Havens et al. (1) in 1981. The distribution ofloads and particular combinations of 
axles can affect damages in a very dramatic way. Figure 1 (based on Kentucky 
damage factors) illustrates the relationship between damage, gross vehicle weight, 
and how it is distributed on various axle combinations. For example, 100,000 
pounds of gross vehicle weight distributed on a single-unit, three-axle truck (Type 
6) will produce damage of almost 90 ESALs, while the same 100,000 pounds 
distributed on a combination-unit, six-axle truck (Type 10) will produce damage of 
slightly less than 3 ESALs. This clearly illustrates the need for accurate measures 
and estimates ofESALs. 
As noted, accurate data are essential in developing ESAL forecasts for the 
design of pavements. Due to inaccuracies in estimating ESALs, pavements can be 
over-designed, which results in an inefficient use of construction funds, or the 
pavement may be under-designed resulting in premature failure and/or increased 
maintenance costs. 
Existing methods used to calculate ESALs within the Kentucky 
Transportation Cabinet's Division of Transportation Planning may have become 
somewhat outdated as a result of newer data processing technologies and the 
significant increase in data availability due to increased automatic data collection 
efforts. It was recognized that significant revisions to currently used ESAL 
processing programs were needed to include a more definitive and accurate method 
for reflecting effects of coal movement and a more flexible approach to 
accommodating evolving needs and future requirements. 
The first set of thickness design curves were developed for Kentucky 
conditions in 1948 (2). These curves were developed from performance and 
materials data obtained from 185 sites located throughout Kentucky. Major 
revisions to those curves were issued in 1959, and were based on data obtained 
from an additional 57 sites that had been constructed since 1948 (3). 
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In 1968, a report was issued which analyzed the 1959 traffic-estimation 
procedure and developed an alternate procedure to reflect the effects oflocal 
conditions on the accumulation of Equivalent Wheel Loads (EWLs) (4). 
An improved procedure was developed in 1983 to estimate equivalent 
axleloads for use in pavement design and to compare design ESALs with 
accumulated ESALs. Premature failures of pavements prior to the end of the 20-
year design life were factors justifYing an examination of the procedures for 
estimating traffic parameters used to estimate ESALs. The ESAL was adopted as 
the measure of traffic for pavement design in Kentucky in 1983. 
A report was published in 1984 documenting the computer programs used to 
process truck weight and classification data to calculate ESALs (5). The three 
programs documented in the report were LOADOMTR SUMMARY, CLASS 
SUMMARY, and EALCALC. LOADOMTR SUMMARY was used to process truck 
weight data and output axleload distributions for each of several vehicle types. 
CLASS SUMMARY processed vehicle classification data and produced annual 
average number of vehicle types at each classification station. EALCALC processed 
the output of the other two programs and produced the parameters of interest for 
EALCALC calculations and average values for each traffic parameter within a 
cross-classification matrix. 
A report documenting the procedure for estimating equivalent axleloads for 
the purpose of flexible pavement design was issued in 1985 (6). An estimating 
equation was developed with the following seven parameters and independent 
variables. 
1) Annual daily traffic volume 
2) Fraction of trucks 
3) Fraction of coal trucks of total trucks 
4) Axles per non-coal truck 
5) Axles per coal truck 
6) EALCALC's per non-coal truck axle 
7) EALCALC's per coal truck axle 
In addition, a cross-classification matrix of data was developed to permit estimates 
being made based on local conditions representative of geographic area, Federal-aid 
highway system, traffic volume, and percentage of coal trucks. 
The FHWA Traffic Monitoring Guide was implemented in 1985 (7). This 
manual required a three-year monitoring cycle of vehicle weight and classification 
data. In addition, there was a requirement for use of automated equipment for 
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collection of traffic data over a period of 48 consecutive hours and for the use of 
weigh-in-motion (WIM) equipment at 90 sites during the three-year period. 
In 1990, Research Report KTC-90-11 (8) was produced as documentation of a 
revised procedure for estimating ESALs based on data being collected by automated 
equipment in conformance with the Traffic Monitoring Guide. Primary changes 
were development of an algorithm for identification of coal trucks based on analysis 
of weigh-in-motion data and a shift to use of the three-year cycle of classification 
and weight data. In addition, the data were summarized according to highway 
functional classification based on a three-year average of data for the traffic 
parameters of interest. These parameters remained the same as those developed 
during the revisions documented in 1985. 
Further improvements were made to the methodology in 1993 (9). These 
included enhancements to the accuracy of the calibration/estimation process, 
improvements in the appearance and utility of the ESAL table output, and 
reductions in the year-to-year variations in the estimations of parameters used in 
the estimation process. 
B. STUDY OBJECTIVES 
The primary objectives of the study were to review and modifY previously 
used ESAL prediction procedures and to develop a more efficient and streamlined 
procedure. ESAL computer programs have previously been processed using the 
mainframe computer; however, it was recognized that potential existed for 
simplification if the programs were revised to be processed using microcomputers or 
PC's. As part of the overall simplification process, a subtask was undertaken to 
reduce the number of functional classes ofhighways being used to process data for 
ESAL estimates. It had been recognized for some time that insufficient traffic data 
were being collected to adequately represent all of the 12 functional classes. 
A secondary objective was to develop a more definitive and accurate method 
for reflecting the effects of coal or heavy truck movements. This task has been 
addressed and a separate report has been documented as Research Report KTC-95-
6 (10). Current estimating procedures rely on manual collection of vehicle 
classification data and are unable to use automatic classification data to determine 
the extent of coal haulage. A modified procedure would enable the use of automatic 
classification data, with less reliance on manual data collection. 
An additional objective was to develop a methodology for continuous 
correlation and calibration of the various weigh-in-motion systems used in 
Kentucky to ensure consistent and comparable results between each system. 
3 
Results from that effort are being documented as a separate report. 
C. ESAL PROGRAM ENHANCEMENTS 
With the evolution of the ESAL prediction process over a long period of time, 
the resulting product was a series of computer programs written in Fortran which 
are relatively complicated and difficult to process. Modifications have been made to 
the computer code over time and the original documentation has become somewhat 
obsolete. In addition, the file sizes and complexity of the computer programs once 
necessitated processing on the mainframe computer. Increased capabilities and 
capacities of recent PC's have created options for a more simplified approach for 
processing the traffic data used to predict ESAL's. Realizing there were 
opportunities for revisions and modifications to the existing computer programs, 
several tasks within the study were directed toward enhancing the programs 
previously used to process traffic data and estimate ESAL's. Implementation of 
program modifications were expected to permit more flexibility in addressing the 
needs of future ESAL forecasting. 
C. 1. AGGREGATION OF FUNCTIONAL CLASSIFICATION CATEGORIES 
After modifications to the computer programs were made and documented in 
Research Report KTC-90-11 (8), functional class (FC) has been used as the means of 
stratifying data for processing and producing ESAL estimates. Changes to the 
process were initiated with the adoption of a data collection plan based on and in 
conformance with the Traffic Monitoring Guide (7). The method of stratification 
has the disadvantage of limited data availability for some of the functional classes. 
Other alternatives were considered for aggregation of the 12 functional classes; the 
first being four categories representing rural interstates, urban interstates, other 
rural highways, and other urban highways. The wide range of highways which 
would be aggregated for other rural and urban highways suggested a need for 
reconsideration of the initial proposal. The result was an expansion of the "other 
highways" categories from two to four. Following is the resultant recommendation 
of functional class categories for processing traffic data and producing annual ESAL 
estimates. 
Aggregate Class I 
Aggregate Class II 
Aggregate Class III 
Rural Interstates (FC 1) 
Rural Principal Arterial (FC 2) 
Rural Minor Arterial (FC 6) 
Rural Major Collector (FC 7) 
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Aggregate Class IV 
Aggregate Class V 
Aggregate Class VI 
Rural Minor Collector (FC 8) 
Rural Local (FC 9) 
Urban Interstate (FC 11) 
Urban Other Freeways and Expressways (FC 12) 
Urban Other Principal Arterial (FC 14) 
Urban Minor Arterial (FC 16) 
Urban Collector (FC 17) 
Urban Local (FC 19) 
To develop a statistical basis for aggregating these functional classes, an in-
depth analysis was performed on WIM data obtained on the various functional 
classes using data from the years of 1992 to 1994. Aggregate Classes I and IV were 
not analyzed since they were not combined with any other group. 
Figure 2 shows the accumulative distribution functions of all tandem weights 
in Aggregate Class II (Functional Classes 2 and 6). The combined distribution 
function for the aggregation and the individual distribution function for FC 2 and 
FC 6 are shown in that figure. Note that FC 2 had overwhelmingly the largest 
amount of data (116,426 observations for FC 2 and only 6, 719 for FC 6). Therefore, 
the combined distribution function for the aggregated class closely follows the 
distribution function for FC 2. To determine if FC 6 could statistically be combined 
with FC 2 with a 90 percent confidence level, a regression analysis was performed 
on the distribution functions. Because S-shaped curves, as those shown in Figure 
2, are difficult to regress, the curves were transformed using a "Weibull" 
distribution function of the following form: 
Log(F) = C0 + C, * Log(W) + C2 * [Log(W)]2 
where: 
F = 11 {1- f), 
f = the accumulative percent at a particular weight, and 
W =Tandem Weight in KIPS. 
Figure 3 shows the resulting regression analysis on the transformed data. The 
"predicted" curve in that figure is the predicted transformed distribution function 
for Aggregate Class II. The "+10%" and "-10%" curves are the 90 percent confidence 
bands, and the "FC 6" curve is the transformed distribution function for Functional 
Class 6. It is clear that the "FC 6" curve falls within the 90 percent confidence 
bands for Aggregate Class II except at the very lowest weight of 5 Kips. The 
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extremely low percentages at the very low tandem weights would not significantly 
affect future ESAL calculations. Therefore, it can be concluded that FC 2 and FC 6 
can be combined with a 90 percent confidence level. 
This same analysis was performed on Aggregate Classes III (FC 7 and FC 8), 
V (FC 12 and FC 14), and VI (FC 16 and FC 17). Figures 4 through 9 illustrate the 
results. In all three aggregations, both of the current functional classes that were 
combined to make up the aggregate class were within the 90 percent confidence 
bands. It can be recommended, from the above analysis, that the current 12 
functional classes be combined into six aggregate classes as listed above. 
C. 2. CONVERSION OF ESAL PROGRAMS FROM MAINFRAME TO PC 
The potential benefit of converting ESAL prediction programs from 
mainframe processing to PC-based processing had been discussed for several years. 
However, the constraints of PC speed and capacity had delayed the conversion 
process. Recent advances in PC computer capabilities made the conversion process 
more attractive and the task was undertaken as part of this study. The result was 
a series of programs converted to PC Fortran, which can be used for the entire 
procedure of processing traffic data for annual ESAL estimates. Documentation 
was prepared which outlines the procedures used to process PC-based computer 
programs to estimate annual ESALs, with stratification of the data by functional 
classes and by aggregate classes. Additional documentation was provided to 
explain processing of site-specific weight and classification data to estimate ESAL's 
by individual station. 
C.3. PROCEDURE FOR ANNUAL ESAL ESTIMATION 
Traffic data in the form of vehicle classification and weigh-in-motion data are 
routinely collected by the Transportation Cabinet's Division of Transportation 
Planning. These two types of data are processed through a series of computer 
programs to produce the annual estimates of ESALs. Following is an explanation of 
the procedure to execute, sort, process, and edit data to produce an annual estimate 
of ESALs by functional classification category. A flow chart outlining the process is 
presented in Figure 10. 
Prior to initiating the process for executing the programs, the requirements 
for data storage should be noted. A directory should be dedicated for proper 
execution of the ESAL processing programs. All input files and executable files 
should be stored in the same directory. The output files should be stored in the 
same directory also, since they are input files for other programs. Experience has 
indicated a need for a computer with a minimum of 540K conventional memory. 
The 1993 weight data required approximately seven megabytes of storage. 
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Classification data for 1993 occupied approximately two megabytes of storage. The 
1992 and 1991 weight data files occupied 14 megabytes and 7 megabytes; 
respectively. Therefore, the total space needed for weight data input was 28 
megabytes, bringing the total space needed for initial data input to 30 megabytes. 
The program files require 14 megabytes for storage and output. Thus, the total 
fixed disc space needed for producing the EALCALC estimates for 1993 was 
estimated to be 50 megabytes. This space may need to be expanded if the number of 
WIM observations increases in the future. The overall process to develop ESAL 
estimates is based on a three-year average of data, with the oldest year of data 
deleted when a new year of data becomes available. Reference is made to Figure 10 
which shows the generic file names of weight and classification data received from 
the Division of Transportation Planning. Unsorted vehicle classification data files 
are referenced as VCRyy.DAT, with yy indicating the last two digits of the year 
data were collected. Similarly, the unprocessed weight data is referenced as 
KYyy. 7CD, with yy also indicating the year data were collected. 
c.a.a. Instructions for WIM Program 
As shown in Figure 10, the first step in processing weigh-in-motion data is to 
initiate the WIM program, which converts dynamic weight data to static. All 
desired weight data should be combined into one file for a specific year and labeled 
uniquely to indicate the year the data were collected. It is beneficial to use a file 
name which indicates that the data are "raw WIM" data, as opposed to "WIM 
adjusted" data. Output from the WIM program, after being converted to static 
weights and checked for errors, is then referred to as "WIM Adjusted" data. For 
example, WIM input data for 1993 is named "KY93IN.CD7". This indicates the 
data represent the year 1993 and the "CD7'' is retained from the file type of the 
data file received. An example of this "raw WIM" input data is presented as Figure 
A1 in Appendix A. The WIM processed data or output data would be named 
"KY930UT.CD7." Examples of this output file and the error listing are presented 
in Appendix A as Figure A2. Weight data generally consist of three record types. 
CARD2 is a station description record, CARD4 is a vehicle classification record 
(from WIM data), and CARD7 is a truck weight record. These are represented by 
three separate files. If desired, other forms of nomenclature may be adopted, 
keeping in mind the number of files used and their position in the ESAL processing 
flow chart. To run the WIM program; type "WIM", press ENTER, and enter the 
appropriate input file name and output file name when prompted by the screen. 
The next step is to sort the "WIM adjusted" file, KY930UT.CD7, by 
functional classification designation. This can be done, using any utility program 
able to process large files. The SAS system, is an example of the type of software 
which can be used, and has excellent sorting and editing capabilities. After 
sorting, there should be one file for each functional classification category. Again, 
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referring to the flow chart in Figure 10, the file name for each functional class 
would be F##1Yyy.CD7; with## as the specific functional class and yy as the last 
two digits of the year. 
The WIM program, in addition to converting dynamic data to static form, 
performs edit checks on the data and the results of rejected data are printed. If a 
rejected record summary by functional classification is desired, then the "raw" 
weight data must be sorted by functional class and submitted individually to the 
WIM program. 
C.3.b. Instructions for UNITEAL Program 
After processing all functional class weight files by the WIM program, the 
"WIM adjusted" data are then submitted to the UNITEAL program. This program 
produces ESALs per vehicle, which is later used as input into the EALCALC 
program. The UNITEAL program also performs edit checks and a report is printed. 
Output from this program is also by functional class. To run this program, enter 
"UNITEAL". The user will be prompted for input and output file names. As shown 
in Figure 10, the input file name is to be presented in the form F##3Yyy.CD7. The 
##designation is again functional class, yy is the last two digits of the year, and the 
number 3 refers to three years of data. This means that processed weight data for 
the current year is to be combined with the two most recent years to form a three-
year data set for processing by the UNITEAL program to create ESALs per vehicle. 
Output files created by executing the UNITEAL program are F##3Yyy.OUT; with 
the same designation of functional class and year as shown for the input data. Each 
functional class should be processed separately. Examples of the UNITEAL output 
and the error listing are presented in Appendix A as Figure A3. 
C.3.c. Instructions for LOADOMTR Program 
Next, the "WIM adjusted", individual functional class files are submitted to 
the LOADOMTR program. LOADOMTR processes truck weight data and outputs 
axleload distributions for each of the 10 truck types. The output is also by 
functional class. To execute the program, enter "LOADOMTR" and then enter the 
input file name (F##TYyy.CD7). It should be noted that only the current year of 
WIM data are processed by LOADOMTR. Two output files are created, one in 
report form (LOADFC##.REP) and the other in a form for EALCALC input 
(LOADFC##.EAL). Neither of these files are distinguishable by year and therefore 
must be converted to a file with a year designation. The form of the new file is 
FWTFC##.Yyy; with## as the functional class and yy as the year of the data 
collection. An example of this new output file from LOADOMTR is presented in 
Appendix A as Figure A4. There should be one run for each functional class 
represented. 
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C.3.d. Instructions for CLASSUM Program 
The second major branch of the ESAL data reduction flowchart as shown in 
Figure 10 is for vehicle classification data. Data are received on diskette from the 
Transportation Cabinet's Division of Transportation Planning by file names 
VCRyy.DAT (yy again represents the last two digits of the year of data collection) 
and are input into the CLASSUM program. An example of the input data for 
CLASSUM is presented in Appendix as Figure A5. CLASSUM processes vehicle 
classification data and outputs annual average number of vehicle types at each 
classification station. To run this program, enter "VCR" and respond to the file 
name prompts on the screen. This program outputs the following files for each of 
the functional classification categories represented by the data. 
VCRYRxx.OUT 
VCRYRxx.REP 
VCRYRxx.ERR 
VCRYRxx.EAL 
FC01YRxx.-
FC19YRxx. 
Seasonal and annual average daily volume for each 
vehicle type (Example output shown as Figure A6 in 
Appendix A) 
Seasonal and annual average daily volume for each 
vehicle type (Example output shown as Figures A7 and 
AB in Appendix A) 
error listing (Example output shown as Figure A9 in 
Appendix A) 
annual average daily volume for each vehicle type 
(Example output shown as Figure AlOin Appendix A) 
annual average daily volume for each vehicle type and 
each functional class (Example output shown as Figure 
All in Appendix A) 
The functional classification files (F##CYyy) are used as input for EALCALC. 
C.3.e. Instructions for EALCALC Program 
The EALCALC program is executed for each functional class represented 
with classification data. EALCALC merges weight data (previously processed by 
LOADOMTR) with classification data (previously processed by CLASSUM) to 
produce the primary ESAL-model parameters (AADT, fraction of trucks, fraction of 
heavy/coal trucks, axles per truck, axles per heavy/coal truck, ESALs per truck 
axle, and ESALs per heavy/coal truck axle). 
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To initiate the program, type EALCALC at the DOS prompt of the directory 
containing the program and data files. The program will interactively request 
several types of information. Following is a description of the requested 
information. 
"Specify Input File Name" 
The required input at this point are the names of the other files required in 
order for the program to process the data. The file name for Functional Class 
2 data in 1994 required as input is F02Y93.DAT. There are several 
additional file names that will be prompted when F02Y93.DAT is initiated. 
It is important to maintain the order of the additional files after F02Y93.DAT 
is initiated. Three years of weight data are averaged and processed as part 
of the EALCALC program. At this time, only one year of classification data 
is being processed by EALCALC; however, it is anticipated that a three-year 
average of classification data will be included in the future. 
F##3Yyy.OUT 
F##CYyy. 
This file is created from the output of UNITEAL and 
contains ESALs per vehicle for each vehicle type with 
highways classified as non-coal, coal, and all roads. 
This file should contain the output from the CLASSUM 
program. 
FWTFC##.Yyy These files should contain the latest three years of output 
from the LOADOMTR program. Some functional classes 
will not have three years of data. If that is the case, 
delete one or two of the filenames from the input data file. 
The program will request the number of weight years for 
the current run. The program uses this number as a loop 
counter to read in the correct number of weight files. 
FC##MEAN.Yyy This file is created by the current run of the EALCALC 
program and will contain the Current Year Mean Data. 
(An example of this output is presented as Figure A12 in 
Appendix A). 
The remaining nine files are the Historic Mean Data files that have been 
created by previous runs ofEALCALC. The file form is FC##MEAN.Yyy, 
where ## is the functional class and yy is the year data was collected. 
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"SpecifY Output File Name" 
This output file will contain printouts with the titles "ESAL TRAFFIC 
PARAMETERS FOR INDIVIDUAL CLASSIFICATION STATIONS" and the 
"SUMMARY OF AVERAGE VALUES" for the FC being run. These are the 
tables that appear in the annual ESAL summary report. Example output 
from the 1994 ESAL tables for individual stations (Figure A12) and average 
values (Figure A13) are presented in Appendix A. 
Following are additional user input requests which must be responded to in order to 
complete the processing ofEALCALC. 
"Input Functional Classification for This Run" 
The user must input a number for the highway functional classification of 
data to be processed. In this case there are 12 functional classes, with the 
numbers ranging from 1 for rural interstates to 19 for urban local roads. 
"Input Number of Weight Years for This Run" 
Input the number of weight data files that are listed in the input file that 
was described previously. 
"Input Year for This Run" 
Input the last two digits of the latest data year. 
C.3.f. Instructions for the SMTHW Program 
The purpose of this program is to take output from EALCALC and fit a 
straight line through the data in order to produce a smoothed output with less 
variation from year to year. To run the program, type SMTHW at the DOS prompt 
of the directory containing the program and data files. The program will 
interactively request the following information. 
"SpecifY Input File Name" 
This file should contain the 10 most recent Historic Mean Data files that 
have been created by previous runs ofEALCALC. The file names are in the 
form FC##MEAN.Yyy, where## is the functional class and yy is the last two 
digits of the year. The files must be input in increasing chronological order 
by year. It should be noted that the data are weighted, with the most current 
data being weighted 10 times more than the oldest data. 
"SpecifY Output File Name" 
This output file will contain the printout of the SMOOTHED SUMMARY OF 
AVERAGE VALUES for the FC being run. These are the tables that appear 
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in the annual reports. Example output of the smoothed data from the 1994 
ESAL tables is presented as Figure A14 in Appendix A. 
C.4. PROCEDURE FOR ESAL PROCESSING BY AGGREGATE CLASS 
The procedure for processing of ESAL data by the six aggregate classes is 
presented as a flowchart in Figure 11. The overall procedure for processing 
aggregate class data is very similar to processing functional class data. Weight 
data is processed the same as for functional classes through the WIM program and 
Sort Utility Program; at which point the six aggregate classes are categorized for 
input into UNITEAL and LOADOMTR. Again the processing continues similar to 
the process for functional class with output from UNITEAL and LOADOMTR as 
input into AGGCALC rather than EALCALC. Output from AGGCALC are the 
standard ESAL report tables, with the individual stations shown as Figure B1 and 
the average values shown as Figure B2 in Appendix B. Mean data from AGGCALC 
are input into SMTHAG and subjected to a linear regression analysis; which 
eliminates some of the year-to-year variability and the results are used to produce 
smoothed output tables by aggregate class as shown for Aggregate Class II as 
FigureB3. 
The processing of classification data is the same for functional class and 
aggregate class through the CLASSUM program. Output from CLASSUM is in two 
forms; combined for all 12 functional classes and with individual functional classes 
separate. The next step is to combine the 12 functional classes to form six 
aggregate classes. Output from CLASSUM in the form of aggregate classes is then 
used as input into AGGCALC and SMTHAG. As a separate process, historical 
mean classification data are accumulated by aggregate class and the results are 
also used as input into AGGCALC and SMTHAG. 
C.5. PROCEDURE TO ESTIMATE ESALS BY INDIVIDUAL STATION 
Following is an outline of a procedure to obtain ESAL estimates based on 
data from individual WIM stations. Three files are included in the WIM weight 
data package. The first file, CARD2, contains station description records, the 
second file, CARD4, contains vehicle classification records, and the third file, 
CARD7, contains truck weight records. Using data from these three files, it is 
possible to obtain sufficient information to estimate ESALs at each weigh station. 
Presented in Figure 12 is a flow chart which documents the procedure for 
estimating ESALs at individual WIM sites. 
Certain data items are common to all three types of records. Functional 
classification, station identification number, direction of travel, and year, month, 
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date, and hour of data. This information can be used to synchronize the 
information from all three files. 
The CARD2 file contains route, county, and AADT information. Also 
included is the location of the station. However, the description gives the distance 
and direction from nearest major intersecting route. This information could be used 
to locate a milepoint location. 
The CARD4 file contains vehicle classification records. Each record contains 
the number of vehicles counted during the hour based on the vehicle type. All 
thirteen vehicle types are coded. 
Truck weight data from the CARD7 file are processed in the same manner as 
they are for the annual EALCALC update procedure. The data could be extracted 
from the output of the WIM program, thereby eliminating the need to run the WIM 
program again. This would insure that the same data are used both for the annual 
ESAL update and the ESAL estimation by station. 
Output from the UNITEAL program does not normally contain specific route 
or station information. It only contains the year and functional classification 
category. This output file has to be edited manually to add a header containing 
route number, county, AADT, station number, and any other information that 
would assist in identifYing the location. 
The weight data are used as input to the LOADOMTR program in the same 
manner they are submitted for the annual EALCALC processing. The only 
difference is that a single station is used as input for each submission as opposed to 
a single functional class. The LOADOMTR output is used as input to the 
EALCALC program in the usual fashion. 
The classification data require significant processing before they can be used 
as input to the CLASSUM program. The format of the data on the CARD4 records 
are not in the same format as the annual Vehicle Classification Records (VCR). The 
classification data for all stations are contained in one file. Therefore, the first step 
is to sort the data, by station, into separate files. The data must be processed by a 
utility program to arrange the data in the same column format as the VCR records. 
Both datasets contain the number of vehicles counted during the hour. Each record 
represents one hour. Additional information must be coded at the beginning of the 
record to match the VCR record. This includes county number, station number, 
direction of traffic flow, year of count, month of count, day of count, and hour of 
count. Two forms of header records must also be created at the end of the vehicle 
counts. The CLASSUM program reads columns 78-79 to identify the header 
records by a "98" and a "99". The form of these records is explained and shown in 
13 
detail in the CLASSUM PC version documentation. All these modifications are 
necessary before submitting the CLASSUM program .. 
The CLASSUM output file is then edited to reflect the number of coal trucks. 
The procedure to identifY coal trucks is contained in the WIM program. The 
algorithm uses axle spacings and gross vehicle weights to encode a commodity code 
of "112" on the weight record of a coal truck. Statistical software, such as SAS, can 
be used to calculate the percentage of coal trucks by station, based on this 
commodity code. This percentage is then applied to the total number of trucks 
observed in the CLASSUM listing to obtain the number of coal trucks. Note, the 
total number of trucks must be manually calculated from the CLASSUM listing as 
opposed to using the total number of all 13 vehicle types, which is listed. The 
actual number of coal trucks obtained by the statistical count from weight data 
cannot be used in the CLASSUM output because CLASSUM estimates the number 
of vehicles by season and type and then creates averages by season and vehicle 
type. It is this average total count to which the percentage is applied. In the 
CLASSUM program, coal trucks are considered vehicle type 14 for processing 
purposes. To enable the CLASSUM output to accurately pass this information on to 
the EALCALC program the output must be edited and the number of coal trucks 
manually entered in the appropriate columns corresponding to vehicle class 14. 
The number of coal trucks may be entered on the average record or all five records. 
The five records are one for each season and an average of the four seasons. 
CLASSUM must be executed for each station and each output is used for input to 
the EALCALC program. 
There were 29 weight stations in 1993. For this number of stations, 29 
executions of the WIM, UNITEAL, LOADOMTR, CLASSUM, and EALCALC 
programs would be required. The 29 output files ofUNITEAL have to be edited, 
the 29 CARD4 files have to be modified, and the 29 VCR files have to be edited. 
D. RELIABILITY OF TRAFFIC PARAMETER ESTIMATES 
There are three parameters of the traffic stream that are necessary to 
quantifY to adequately describe the characteristics of that stream. These are 
volume, distribution of vehicle types, and distribution of axle weights. It is not 
clear how many classification and weight stations are necessary to define these 
parameters for a particular functional class. To quantifY the minimum number of 
stations necessary to define these traffic parameters, three statistical analyses were 
performed on volume data, classification data, and weight data. 
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D.l. VOLUME DATA 
It was not clear how many classification stations would be necessary to 
adequately define the traffic characteristics of a particular functional class. To 
determine the number of stations necessary to predict volumes for a functional 
class, data from six automatic traffic recorders (ATR's) from the year of 1993 on the 
Interstate system were analyzed to produce a parameter identified as "ADT factor". 
Those six stations were ATR-22, 23, 4 7, 48, 51, and 46. The lower half of Table 1 
lists these factors for all vehicle types for one ATR station (ATR-22, Interstate 64). 
These factors were obtained by dividing the average daily traffic for a specific day of 
the week, for a specific month of the year by the average annual daily traffic 
(AADT) for that station . For example, the ADT factor for Sundays in the month of 
November in 1993 is listed as 1.018. This was obtained by averaging the daily 
traffic for all the Sundays in November of 1993 and dividing that average by the 
AADT for that station. The upper half of Table I lists the average daily traffic for 
all Sundays in November of 1993 as 29,114. When this is divided by the AADT of 
28,608 (listed in the middle of Table 1), the result is 1.018. 
The question arises as to the reliability of those factors that are based on 
data from only one station. How do these factors change as the data from more 
stations are added? More importantly, how many stations are necessary to 
adequately define what the value of these factors should be for a particular 
functional class (accepting a predetermined amount of risk)? To address that 
question, a statistical analysis was performed on the "ADT factors" obtained from 
the analysis of the six previously listed ATR stations. A statistical analysis of the 
"ADT factor" for a particular day of the week and a particular month of the year (for 
example, Sunday of November, 1993) for three ATR stations was performed to 
determine the mean and the standard deviation of those three stations. A standard 
statistical test using the "t-statistic" was then performed to estimate sample size 
from the following equation: 
where 
(1) 
P[X] =probability of X, 
tp.v = t-statistic for probability p (obtained from standard 
probability tables), 
v =degrees of freedom= n-1, 
n = sample size, 
ex = significance level (from 0 to 1), and 
l-ex =confidence level (in this case, 95 percent), and 
S = standard deviation. 
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Thus the 1-o: confidence limits on the means are: 
f-1- =X± (S/Vn)t1.oc~2,n-I 
or f-1- = x (1 ± ,;} 
where ,; = [(S/Vn)t1_"'2 n-1)/x = acceptable level of error (in this case, 
±10 percent). 
Equation 1 was repeatedly solved by adding one ATR station each time until 
, reached a value of0.1 (±10 percent error). The results of this analysis are shown 
in Figures 13 through 26. The vertical axis is labeled "Range of Mean (Fraction)" 
and is equivalent to" in the above analysis. For example, 0.1 on that axis is equal 
to ±10 percent error. The line labeled with open squares on those figures is the 
average error as a function of sample size for the months of January through 
December. However, for the purpose of reducing clutter on the figures, only the 
months of May through December are shown. When the average line (open 
squares) crosses the 0. 1line, this is the minimum number of samples required to be 
95 percent confident that the errors of the mean are less than ±10 percent. 
Consequently, any additional samples would not significantly alter the values of 
the traffic factors for that particular functional class. A summary of this analysis is 
presented in Table 2. 
D.2. WEIGH-IN-MOTION DATA 
Although Table 2 indicates that an average of only four classification stations 
are needed to adequately describe the "ADT Factor" for Functional Class 1, this 
relationship may not hold for weight data. To test the reliability of the weight data, 
and to determine the number of weigh stations necessary to adequately describe the 
weight characteristics of a particular functional class, the weight results from 17 
stations on Functional Class 1 were analyzed statistically. The data from these 17 
stations were from years 1992, 1993 and 1994. Only tandem weights were used in 
the analysis. 
Table 3lists a summary of the data. Column 1 is the station number. 
Column 2 is the accumulated number of tandems weighed from Station 1 down 
through a particular station. Columns 3 and 4 are the accumulated mean and 
standard deviation; respectively. For example, Station 10 shows 192,761 
observations or tandem weights. This is the total number of weights from Station 1 
through Station 10. The mean and standard deviation listed at Station 10 is the 
mean and standard deviation that is based on 192,761 observations. 
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Figure 27 is a plot of the accumulated mean as a function of the number of 
stations. The data tends to converge on a single number when the number of 
stations is 12 or greater. A regression analysis on the last six data points yields a 
90 percent confidence level of plus or minus 209 pounds. Because Stations 11, 10 
and 9 are not within the 90 percent confidence band, a minimum of 12 stations are 
required to adequately describe the weight characteristics of Functional Class 1. 
Considerably more stations are required to adequately define the functional 
class and the distribution of weights in that class (when using WIM data) because 
the weight data are more variable. The coefficient of variation (standard deviation 
divided by the mean) for the "ADT Factors" defined in the previous section is 
approximately 10 percent. However, the coefficient of variation for the weight data 
is over 30 percent. 
The following example is given to illustrate the effect that a small change in 
the mean value of tandem weights in Functional Class 1 would have on ESAL 
calculations. If is assumed that the mean tandem weight in Functional Class 1 is 
22,000 pounds, then a drift in the mean value up to 23,000 pounds would produce 
an additional20,000 ESAL's per 1,000,000 tandem passes. If the mean value 
drifted down 1,000 pounds to 21,000 pounds, then the accumulation would be 
15,000 less ESAL's per 1,000,000 tandem passes. Kentucky's damage factor 
equations were used in making these calculations. Because those equations are 
nonlinear, a slight increase in mean weight produces a disproportionate increase in 
ESAL's. 
A similar analysis was performed on Aggregate Class II. Figure 28 shows 
the, results. Convergence was achieved in 13 stations. 
D.3. CLASSIFICATION DATA 
A statistical analysis similar to that performed on WIM data was performed 
on classification data from Functional Class 1 and Aggregate Class 11. 
Classification data from years 1992 and 1993 were used. Figure 29 shows the 
results ofthe analysis for Aggregate Class II (Vehicle Type 2). Fifteen stations are 
the minimum necessary to adequately define the distribution of vehicle types in 
this functional class. Figure 29 only shows the convergence of the mean for Vehicle 
Type 2; however, each vehicle type must be checked and must converge within the 
same number of stations. It should be noted, however, that if the three or four 
major vehicle types (most numerous) converge, then statistically, the remaining 
types will also converge. Although not shown, Functional Class 1 converged in 14 
stations. 
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E. SUMMARY 
The process for estimating ESALs based on traffic data collected by the 
Transportation Cabinet's Division of Transportation Planning is a continuously 
evolving process. There have been numerous revisions to the computer programs 
which are used to process weight and classification data. The need for additional 
revisions to improve the efficiency and streamline the process was the focus of this 
research task. This activity was undertaken as part of the research study titled 
"Calibration and Correlation of Weigh-in-Motion Systems and ESAL Program 
Enhancements". Another objective of the overall study was to develop a more 
definitive and accurate method for reflecting the effects of coal or heavy truck 
movements. The results of that activity were reported separately as Report KTC-
95-6 (10). In addition, a third report is to be prepared as part of the study which 
documents the methodology for continuous correlation and calibration of the 
various weigh-in-motion systems used in Kentucky. 
Following are specific tasks accomplished and documented as a result of 
efforts to improve the processes for estimating ESALs. 
1. In an attempt to minimize the problems associated with limited availability 
of data within some of the functional classes, data have been aggregated 
within six categories. It is anticipated that future processing of traffic data 
to estimate ESALs will rely on aggregated data. In order to ensure the 
validity of this process, at least one year of ESAL estimates will be prepared 
using the new aggregation categories and the twelve functional classes. 
2. The overall ESAL estimating process, which was previously accomplished 
using mainframe computer programs, was converted entirely to 
microcomputer/PC. Output from the mainframe and microcomputer 
programs were compared and the results were essentially the same, with 
only minor differences due to data rounding in the CLASSUM program. 
3. The procedure for processing traffic data and producing annual ESAL 
estimates using the 12 functional classes was documented. Example output 
was presented in Appendix A. The entire set of data for 12 functional classes 
was processed and transmitted to the Division of Transportation Planning. 
Detailed instructions for the following programs were prepared; 
a) WIM converts dynamic weight data to static and 
performs edit checks, 
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b) UNITEAL processes weight data to produce ESALs per 
vehicle, 
c) LOADOMTR processes truck weight data and produces axleload 
distributions for each of 10 truck types, 
d) CLASSUM processes vehicle classification data and produces 
annual average number of vehicle types at each 
classification station, 
e) EALCALC merges weight data from LOADOMTR and 
classification data form CLASSUM to produce the 
primary ESAL parameters, and 
0 SMTHW processes output form EALCALC to fit a straight-
line curve through the data and produce a 
smoothed output of traffic parameters. 
4. The procedure for processing ofESAL data by aggregate classes was 
documented. Example output was presented in Appendix B. The entire set 
of ESAL tables was processed using 1994 data and transmitted to the 
Division of Transportation Planning. 
5. A procedure for producing ESAL estimates based on data from individual 
WIM stations was documented. Weight and classification data were 
processed to produce site-specific ESAL estimates. 
6. An analysis was preformed to determine the reliability of traffic parameter 
estimates used in the ESAL forecasting process. Results were produced to 
identifY the number of volume, classification, and WIM stations required to 
adequately define the traffic characteristics of a specific functional class. 
Only four stations are necessary for volume data; 12 to 13 stations are 
necessary for weight data, and 15 stations are necessary for distribution of 
vehicle types. 
F. RECOMMENDATIONS FOR FUTURE RESEARCH 
As part of the research effort, the following areas were identified which may justifY 
further evaluation. 
1. Development of a computer program for converting WIM data collected in the 
field to ESALs. This type of data would be beneficial to make a 
19 
determination in the field whether equipment is functioning properly and 
whether accurate representations of ESALs are being collected. 
2. Additional effort is required to modify or replace the CLASSUM computer 
program to reflect changes in seasonal adjustment factors. It is anticipated 
that results from a concurrent analysis of vehicle classification data will be 
available to expand short-term classification data to longer periods of time. 
3. Modifications should be made to processing of classification data to include a 
three-year average of data to replace the current process which includes only 
the most recent year of data. This change would correspond to the current 
process which processes a three-year moving average of weight data for 
production of the annual ESAL tables. 
4. An analysis should be performed to determine if ESAL data produced from 
the annual processing is consistent with ESAL parameters produced from 
analyses in other states. 
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Table 1. Average ADT's and ADT Factors from Six ATR Stations. 
VEHICLE TYPE : 1 15 AVERAGE DAILY TRAFFIC ·------ --·---- -- -'- -
JAN FEB MAR APR MAY JUN JUL AUG SEP 
SUN 20,9l2 21,021 21,755 29,047 24,258 31,115 30,796 32,997 29,086 
MON- 23:·163 22,921 23,752 26,837-27,929 -29,121 ~!.tl.1~ -~~! ~!!Q ___l_QL25~ ----·- ------- ---- -------c--:Oc-·--- ·------- --------
TUE 24,211 23,275 25,291 27,188 23,144 29,108 _:!!.!l.~~ ..3.~ t~2~ ~!!__,_~!!! . -----· ------------ ------ f-::- ---- ------------------
WED 24,730 25,774 26,286 28,072 24,204 31,317 31' 785 31,457 ~!J..L~!~ 
THU- 24,996 -23,289~8,157'Jo:Siiii -25~817 32-;358 ~:381 r-::-----_ _:!~,!~~ 30,297 
~~L§!Q 3i,]E ~~!__ =-~~~~2! -~~t.68~ _.:!~t~~f]~;~~~ -~Q";~~~ ~~LI~! n .~!Q 
SAT 23,075 22,957 22,457 28,073 19,827 31,988 33,428 31' ~68 32' 84 7 --· 
VT 1 TO 15 AADT- 28607.5 
I 
VEHICLE TYPE : 1 TO 15 ADT factors 
JAN FEB MAR APR MAY JUN JUL AUG SEP -------
1.015- ----1:088----SUN • 731 . 735 .760 .848 1.077 1.153 -~_Q~~ ---~-- --- -- ------- ----- ----- ------ --- -- --------- ------- --------·-
MON .810 .801 .830 .938 .976 1. 018 1.092 1.037 1.058 
- ---- - --- . ---- ----- -------- -- -----. ···-------- --------- --------
TUE .846 .814 .884 .950 .809 1. 018 1.111 1.038 .999 ----,-- ---
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-----~- -----l.lll -----::::--WED .864 .901 .981 .846 1. 095 1.100 1. 000 
-~---- ---::c-=-
1. 237 
------;:c-
1. 059 THU .874 .814 .984 1. 069 .902 1.131 1.158 
.B9B------ 1.131 ----- -1.066-
----1:3so---=-----FRI .933 1.240 1. 284 1. 301 1. 317 
SAT .807 .802 .785 .981 .693 1.118 1.168 1.117 1.148 
- - -------------
OCT NOV DEC 
29,604 29,114 24,451 
-4IJ!Q~ -~~t.!~I 26,597 
23~49o -4,a.~~~ ~~,_!00 
~;----
~2..L!!!!! c-1!_269 _g.L!~! 
___l~_,~!l_~ 30,550 2.f!t.!!~ 1-----
.li.t~!~ 2~ .~~~ _1~ ,76~ 
30,780 29,513 23,921 
~_QCT NOV DEC -·--
-~Q~~- l. 018 .855 ------ -------
. 972 .925 .930 ---------r-· ----- -----
.998 .993 .821 
1. 042 1.104 ~59 
1.142 1. 068 1.011 ---
1.311 1.138 1.006 
1.076 1. 032 .836 
--
Table 2. Average Required Sample Sizes. 
SAMPLE SIZES REQUIRED TO OBTAIN +/- 10% ERRORs (AVERAGE) 
(For Interstates) 
SUN Mon Tue Wed Thu Fri Sat AVG. 
5 % Risk 6.5 4 4 4 4 5 6 4.8 
10 % Risk 5 3 3 3.5 3 4 4 3.6 
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Table 3. Accumulated Mean Tandem Weight for 17 Stations in Functional Class 1 
(WIM Data for Years 1992, 1993, and 1994). 
NUMBER OF ACCUMULATIVE ACCUMULATIVE STANDARD 
STATIONS NUMBER OF MEANTAMDEM DEVIATION 
TANDEMS WEIGHT 
WEIGHED 
1 16834 23173 6356 
2 45780 23418 6298 
3 77743 21446 7015 
4 93530 21498 7043 
5 114535 21714 7102 
6 132779 21661 7425 
7 155930 22179 7586 
8 168234 22113 7590 
9 176581 21685 7713 
10 192761 21848 7616 
11 217568 22012 7692 
12 231821 22398 7857 
13 245183 22413 7832 
14 281042 22483 7775 
15 294369 22454 7760 
16 301359 22418 7760 
17 322642 22608 7796 
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Figure 20. Sample Size Requirements (Sundays), 95 percent Confidence limits. 
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Figure 21. Sample Size Requirements (Mondays), 95 percent Confidence limits. 
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Figure 22. Sample Size Requirements (Tuesdays), 95 percent Confidence limits. 
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Figure 23. Sample Size Requirements (Wednesdays), 95 percent Confidence limits. 
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Figure 26. Sample Size Requirements (Saturdays), 95 percent Confidence limits. 
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72102024191052114210000999 0009GH1;;;;;9009004504500CKXX))Q0133QO(KXXX)0001330490 
72102024191052114220000999 0009GN1999999023205617600000000014900000000001490440 
72102024191052114220000999 0009GH1999999020606314300000000020500000000002050510 
72102024191052114220000999 0009G•1999999021706914800000000019800000000001980530 
72102024191052114220000999 0009G"1999999010103406700000000019000000000001900700 
72102024191052114220000999 0009GH1999999014105408700000000020500000000002050750 
72102024191052114230000999 0009GN19999990n9605606907100000015305300000002060430 
7210202419105211423~ 0009GN1999999125006924419423124411203912303603440321 
72102024191052114230900999 2680000000000000340000000000000029 
72102024191052114323~ 0009GH1~133508232924437730316605823606105210550 
72102024191052114332000999 0009GH1~27605807806304503211904221004504160300 
72102024191052114332~ 0009GH1~8709108508506106510804428703704760340 
72102024191052114332000999 0009G"1999999113305823326828528917504624805005190350 
72102024191052114332000999 0009GH1~5007415911511708514303831603805350360 
72102024191052114332~ 0009GH1~3607410010009506715604518104204240370 
Figure Al. Example of "Raw WIM" Input Data 
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Truck Weight Records -Card 7 Data 
KYyyiN.CD7, KYyyOUT.CD7 
Columns Description 
1 Truck Weight Record Code ( 7 ) 
2-3 State Code 
4-5 Functional Classification 
6-8 Station Identification Number 
9 Direction of Travel (l=N, 2=NE, 3=E, 
10-11 Year of Data 
12-13 Month of Data 
14-15 Date of Month 
16-17 Hour of Day 
18-23 Vehicle Type Code 
4=SE, 5=5, 
36-40 Conunodity Code ( 11200=coal, 99999=non-coal) 
6=SW, 7=W, 
42-45 Total Weight of Truck or Combination (x100 pounds) 
46-48 A-axle Weight (xlOO pounds) 
49-51 B-axle Weight " 
52-54 C-axle Weight " 
55-57 D-axle Weight " 
58-60 E-axle Weight " 
61-63 (A-B) Axle Spacing {feet & tenths (F3.1)} 
64-66 (B-C) Axle Spacing " 
67-69 (C-D) Axle Spacing " 
70-72 (D-E) Axle Spacing " 
73-76 Total Wheelbase {feet & tenths (F4.1)} 
77-79 Record Serial Number 
80 Continuation Indicator 
(0 = no continuation record 
1 = has a continuation record) 
Note: Format of "Raw WIM" Input Data shown in Figure Al. 
62 
8=NW) 
Truck Weight Records -Card 7 Data 
KYyyiN.CD7, KYyyOUT.CD7 (contd. l 
Continuation Record* 
Columns Description 
1-28 Same as columns 1-28 of the face record 
29-31 F-axle Weight (xlOO pounds) 
32-34 G-axle Weight " 
35-37 H-axle Weight " 
38-40 I-axle Weight " 
41-43 J-axle Weight " 
44-46 K-axle Weight " 
47-49 L-axle Weight " 
50-52 M-axle Weight " 
53-55 (E-F) Axle Spacing {feet & tenths (F3.1)} 
56-58 (F-G) Axle Spacing " 
59-61 (G-H) Axle Spacing " 
62-64 (H-I) Axle Spacing " 
65-67 (I-J) Axle Spacing " 
68-70 (J-K) Axle Spacing " 
71-73 (K-L) Axle Spacing " 
74-76 (L-M) Axle Spacing " 
77-79 Record Serial Number (same as face record) 
80 Continuation Indicator 
(2 = first continuation record for a vehicle 
more than 13 axles 
9 = last continuation record) 
with 
*Used only for truck combinations having six or more axles and 
immediately follows the face record. 
Note: Format of "Raw WIM" Input Data shown in Figure Al. 
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9999'? 138 68 7o o o 0132 o a c ~32 160 
99997 1t.J 68 ?S o o 0144 o o a ~.:...:. 220 
99999 315115200 o o o1so o o o 1 ~c 30 
9999;l 2t.5103142 o o 0159 o o o 159 no 
99999 356120236 0 0 0195 0 0 0 19'5 1~0 
99999 139 61.. 75 0 0 0169 0 0 0 169 200 
99999 198 85113 0 0 a142 0 0 0 1.!.2 2:50 
99999 t.97118212167 o a15a 47 a o 197 210 
99999 1072103243222257247193 63284 65 CC5 210 
99999 439 98 88119 61.. 70133 43315 47 :30 40 
99999 383105 77 75 63 63144 48.323 43 s=-a sa 
99999 337 97 66 64 65 45135 48326 45 554 60 
99999 748 93182141144188122 54391 50 617 7a 
99999 789 93206152167171158 54340 52 604 9a 
99999 448108100104 74 621i.9 t.3307 39 538 120 
99999 379103 82 72 46 76127 49303 45 524 130 
99999 471..124101. 94 76 76 98 44273 41 456 170 
99999 382 95 97 74 ;t. 62166 47226 45 484 180 
99999 435 91 90 90 94 70110 48249 45 452 250 
72102024191 52113220000999000009 
72102024191 52113220000999000009 
72102024191 52113220000999000009 
72102024191 52113220000999000009 
72102024191 52113220000999000009 
72102024191 52113220000999000009 
72102024191 52113220a00999000009 
72102024191 52113230000999000a09 
72102024191 52113521200999000009 
72102024191 52113332000999000009 
72102024191 52113332000999000009 
72102024191 52113332000999000009 
72102024191 52113332000999000009 
72102024191 52113332000999000009 
72102024191 52113332000999000009 
72102024191 52113332000999000009 
72102024191 52113332000999000009 
72102024191 52113332000999000009 
72102024191 52113332000999000009 
72102024191 52113333000999000009 11200 1198115219188215224174 49218 44 527 11 
72102024191 52113333000 237 0 0 c 0 0 0 0 k2 0 0 0 0 0 0 0 19 
72102024191 52113333000999000009 11200 1297111241194263239158 46203 46 49.:.. 21 
72102024191 52113333000 249 0 0 'J 0 0 0 J .:.; 0 0 0 0 0 0 c 29 
72102024191 521133!3000999000009 99999 12011012372C020S221143 45306 43 sac a: 
72102024191 52113333000 237 0 0 c 0 0 0 c 43 0 0 0 0 0 0 : 39 
72102024191 52113:22200999000009 99999 1205 95230186251220176 68288 63 633 141 
72102024191 52113522200 223 o o o o o o o 60 o a a o o o o 149 
72102024191 521133330a0999000009 11200 1415107274242262250132 46168 44 429 1Si 
72102024191 52113333000 280 0 0 0 0 0 0 0 39 0 0 0 0 0 0 c 159 
72102024191 52113333000999000009 11200 1239105232194236232177 54217 48 539 231 
72102024191 52113333000 240 o a o o o o o 43 o o o o o c a 239 
72102024191 52113333000999000009 11200 1323105224224291257166 47203 45 504 24~ 
72102024191 5211:!3:33ooa 222 o o c o o o o 43 o o o a o o o 249 
7210202419~ 521133£.4000999000009 99999 1575130 76220216259108 39 42302 6i0 i01 
72102024191 52113344000 285296 93 c 0 0 0 c 40 36 43 0 0 0 0 0 109 
72102024191 52114":90000999000009 99999 206 9111S o o 0235 a a o 233 7':o 
72102024191 52114~.Yoooo9990oooo9 99999 202 87i1S o o o23B o o o 23a n.o 
99999 15B 73 85 o o 0232 o o a 232 no 
99999 220 98122 a o 0238 a o o 23a 74U 
99999 343 97153 93 o 0216 65 o a 2~·. 2::0 
99999 369157107i05 0 0268 67 0 0 333' 630 
99999 122 10 sz o o on2 o o a ·;2 4<0 
99999 131 62 69 Cl 0 0133 0 0 0 ·;; 290 
99999 129 62 6i 0 0 0132 0 0 0 ~32 450 
99999 138 75 63 0 0 0133 0 0 0 ~.33 4'70 
99990 245 85160 o o 0149 o a o -:t..9 4.1..0 
99'XI9 226 91135 o o 020s a o o 20s s1o 
99999 236 97139 o o o198 o o o 1-;a s::o 
99999 145 65 80 0 0 0190 0 0 0 190 7CO 
99999 177 83 94 0 0 0205 0 0 0 205 750 
99999 246 85 81 80 0 0153 53 0 0 21J6 430 
72102024191 52114,70000999000009 
72102024191 52114;;oooo999000009 
72102024191 52':1432100a999000009 
72102024191 52~i432i000999000009 
72102024191 52";14220000999000009 
72102a2t.191 521i422~000999000009 
72102024191 521i422~000999000009 
72102024191 521i422Q000999000009 
72102024191 52111..22a000999a00009 
72102024191 52114i90000999000009 
7210202L.191 52114220000999000009 
72102024191 52114220000999000009 
72102024191 52114i70000999000009 
72102024191 52ii4321000999000C09 
72102024191 521i433!C00999000009 11200 1161 97209166214226112 39123 36 34.4 32~ 
72102024191 5211t..T!30oo 249 a o o o o o o 3.., o o o o o a a 329 
72102024191 5211452':200999000009 99990 1132108272Z053D0247166 58236 61 s2; ssa 
7210202t.191 521143!2C00999000009 99990 335 87 85 68 56 39119 42210 45 4i6 !CO 
7210202.G.191 52":143321J00999000009 99999 428116 87 87 Ci' 71108 44287 37 1.76 340 
72102021..191 52114!320a0999000009 11200 1036 87196226262265175 46248 50 519 350 
72102024191 5211{..332000999000009 99990 558101147106118 86143 38316 38 535 360 
72102C241Q1 '52'~'-!320C099900CG09 99QO.:: 1.68101 99 ~ 99 70156 45181 42 421.. 370 
Figure A2. Example ofWIM Processed Output Data. 
(Format of data is the same as Figure Al) 
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WIK Prograa Error OUtput 
FUNCTIONAL CLASS= 06 YEAR= 1993 
72106050193 831 32(J()()()()999() 999999 48 27 21 0 0 0110 0 0 0 110 160 EO 
72106050193 831 32()0()0099900000 999999 46 27 19 0 0 0103 0 0 0 103 170 EO 
n106050193 831 32Q0000999000009 999999 40 17 23 0 0 0111 0 0 0 111 200 EO 
72106050193 831 32()0()0099900000 999999 72 38 34 0 0 0110 0 0 0 110 210 EO 
72106050193 831 321Q()()()99900()0 
72106050193 831 42()0()0099900000 
72106050193 831 42()0()0099900000 
72106050193 831 42()0()0099900000 
72106050193 831 52()0()0099900000 
72106050193 831 5z()(J(l00999000 
72106050193 831 52()0()0099900000 
72106050193 831 52()0()0099900000 
72106050193 831 52()0()0099900000 
72106050193 831 52()0()0099900000 
72106050193 831 52()0()0099900000 
72106050193 831 52()0()0099900000 
72106050193 831 52()0()0099900000 
72106050193 831 52()0()0099900000 
72106050193 831 52()0()0099900000 
72106050193 831 52()0()0099900000 
72106050193 831 52()0(l0099900000 
72106050193 831 52()0()0099900000 
72106050193 831 62()0()0099900000 
72106050193 831 62()0()0099900000 
72106050193 831 62()0()0099900000 
72106050193 831 62()0()0099900000 
72106050193 831 62()0()0099900000 
72106050193 831 62()0()0099900000 
72106050193 831 62()0()0099900000 
72106050193 831 62()0(l00999000 
72106050193 831 62()0()0099900000 
721 060501 93 831 62()0()0099900000 
721 060501 93 831 62()0()0099900000 
72106050193 831 62()0()0099900000 
72106050193 831 62()0()0099900000 
n1060S0193 831 62000Q0999000009 
72106050193 831 621Q()()()99900()0 
72106050193 831 72000Q0999000009 
999999 84 38 46 0 0 0104 0 0 0 104 140 EO 
999999 SO 27 23 0 0 0116 0 0 0 116 240 EO 
999999 SO 25 25 0 0 0107 0 0 0 107 290 EO 
999999 32 19 13 0 0 0114 0 0 0 114 300 EO 
999999 40 17 23 0 0 0110 0 0 0 110 310 EO 
999999 46 27 19 0 0 0114 0 0 0 114 320 EO 
999999 65 38 27 0 0 0117 0 0 0 117 350 EO 
999999 36 19 17 0 0 0110 0 0 0 110 360 EO 
999999 62 32 30 0 0 0110 0 0 0 110 370 EO 
999999 36 23 13 0 0 0103 0 0 0 103 390 EO 
999999 49 30 19 0 0 0109 0 0 0 109 410 EO 
999999 60 32 28 0 0 0116 0 0 0 116 420 EO 
999999 38 23 15 0 0 0108 0 0 0 108 460 EO 
999999 50 25 25 0 0 0113 0 0 0 113 470 EO 
999999 64 36 28 0 0 0110 0 0 0 110 480 EO 
999999 46 23 23 0 0 0111 0 0 0 111 500 EO 
999999 42 25 17 0 0 0112 0 0 0 112 510 EO 
999999 42 21 21 0 0 0109 0 0 0 109 520 EO 
999999 44 25 19 0 0 0112 0 0 0 112 550 EO 
999999 40 23 17 0 0 0110 0 0 0 110 560 EO 
999999 58 30 28 0 0 0109 0 0 0 109 570 EO 
999999 SO 25 25 0 0 0107 0 0 0 107 580 EO 
999999 63 27 36 0 0 0119 0 0 0 119 590 EO 
999999 60 30 30 0 0 0120 0 0 0 120 600 EO 
999999 64 32 32 0 0 0109 0 0 0 109 620 EO 
999999 44 25 19 0 0 0107 0 0 0 107 630 EO 
999999 57 30 27 0 0 0114 0 0 0 114 650 EO 
999999 66 32 34 0 0 0111 0 0 0 111 670 EO 
999999 44 25 19 0 0 0118 0 0 0 118 690 EO 
999999 50 25 25 0 0 0106 0 0 0 106 720 EO 
999999 50 27 23 0 0 0113 0 0 0 113 740 EO 
999999 46 23 23 0 0 0105 0 0 0 105 750 EO 
999999 76 42 34 0 0 0113 0 0 0 113 540 EO 
999999 44 25 19 0 0 0104 0 0 0 104 760 EO 
-------- 1235 Une(s) not displayed ------------
72106050593 9 1222()0()0099900000 999999 36 23 13 0 0 0104 0 0 0 1049910 EO 
72106050593 9 1222000Q0999000009 999999 40 23 17 0 0 0113 0 0 0 1139920 EO 
72106050593 9 1222()0()0099900000 999999 53 30 23 0 0 0113 0 0 0 1139940 EO 
EO 
E1 
E2 
E3 
E4 
E5 
Error Code (columns 83-84) 
1276 
0 
0 
0 
0 
0 
T~AXLE VEHICLES LESS THAN 12 FEET 
AXLECS) WITHOUT WEIGHT 
AXLE SPACING($) LESS THAT 1.5 FEET 
HlSAATCHES BETWEEN NUABERS OF AXLE WEIGHTS AND SPACING$ 
>10 PERCENT DIFFERENCE BETWEEN GROSS WEIGHT AND SUA OF AXLE WEIGHT 
>10 PERCENT DIFFERENCE BETWEEN WHEELBASE AND SUR OF AXLE SPACING$ 
978 SUCCESSFUL ENTRIES 
Figure A2 (Continued). Example Output of Error Listing and Error Codes for 
WIM Program. 
65 
EALS PER VEHICLE 
VEH TYPE NON-COAL COAL ALL 
4 .52088 .00000 .52088 
5 .38486 .00000 .38486 
6 .61542 8.22377 .88211 
7 3. 76975 7.26934 3.78083 
8 . 99553 .00000 .99553 
9 .85748 11.08379 1.67364 
10 1.45612 13.32233 6.56578 
11 2.82693 .00000 2.82693 
12 6.97262 .00000 6.97262 
13 6.91883 .00000 6.91883 
14 .85704 12.36966 1. 94545 
Figure A3. Example of UNITEAL Output Data 
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UNITEAL PROGRAM ERROR OUTPUT 
FUNCTIONAL CLASS• 2 YEAR= 1993 
72102003793 61512190000060540009 99999 711219246246 0 0194 44 0 0 2384800 
NVT• 4 TW= 71.1 UW= 66.0 EXCESSIVE GROSS WT ERROR NO. 1 
72102003793 61515190000041570009 99999 883265309309 0 0210 46 0 0 2566810 
NVT= 4 TW= 88.3 UW= 66.0 EXCESSIVE GROSS WT ERROR NO. 2 
72102003793 616 9333000100500009 11200 1840174302302354354162 42212 41 4972801 
NVT=10 TW= 184.0 UW= 166.0 EXCESSIVE GROSS WT ERROR NO. 3 
72102558793 6 21533~ 99999 1726138235218334295136 47330 47 6429301 
NVT=10 TW= 172.6 UW= 166.0 EXCESSIVE GROSS WT ERROR NO. 4 
4 
0 
0 
0 
0 
11702 
EXCESSIVE GROSS WEIGHT(S) 
NEGLIGIBLE GROSS WEIGHT(S) 
EXCESSIVE WHEELBASE(S) 
NEGLIGIBLE WHEELBASE(S) 
VEHICLE TYPE 11921 11 
SUCCESSFUL ENTRIES 
Figure A3 (Continued). Example Output of Error Listing and Error Codes for 
UNITEAL Program. 
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94HWNC 6 3 
4 
6 
7 
0 0 
123 104 
1293 1293 
341 0 
55 0 
0 
19 
0 
341 
0 
94HWNC 6 
94NWNC 6 
94NWNC 6 
94NWNC 6 
94NWNC 6 
94HWNC 6 
8 711 1176 296 
9 967 245 1779 
94HWNC 6 10 
94HWNC 6 11 
94HVNC 6 12 
94HVNC 6 13 
39 
21 
4 
0 
, 
78 
12 
0 
34 
3 
4 
0 
0 
0 
0 
0 
53 
0 
23 
39 
0 
0 
0 
94HVANC 6 3554 2919 2476 115 
94NWC 6 3 0 0 0 0 
~c 6 
94HWC 6 
4 0 0 0 0 
5 0 0 0 0 
94HVC 6 6 
94NWC 6 7 
94HVC 6 8 
94NWC 6 9 
94NWC 6 10 
94NWC 6 11 
94HWC 6 12 
94NWC 6 13 
94NWAC 6 
94WNC 6 3 1 
94\INC 6 3 1 
94WNC 6 3 2 
94WNC 6 3 2 
94UNC 
94\INC 
94WNC 
94WNC 
94WNC 
94WNC 
94\INC 
94UNC 
94UNC 
94WNC 
94WNC 
94\INC 
94WNC 
94\INC 
94\INC 
94WNC 
94WNC 
94\INC 
94WNC 
94WNC 
94WNC 
94WNC 
94WNC 
94WNC 
94WNC 
94\INC 
94\INC 
94\INC 
94\INC 
94WNC 
94WNC 
94WNC 
6 3 3 
6 3 3 
6 3 4 
6 3 4 
6 3 5 
6 3 5 
6 3 6 
6 3 6 
6 " 1 
6 " 1 
6 " 2 
6 " 2 
6 " 3 
6 " 3 
6 4 4 
6 " 4 
6 4 5 
6 4 5 
6 4 6 
6 4 6 
6 5 1 
6 5 1 
6 5 2 
6 5 2 
6 5 3 
6 5 3 
6 5 " 
6 5 4 
6 5 5 
6 5 5 
6 5 6 
6 5 6 
0 
0 
0 
38 
26 
0 
0 
0 
61, 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
4 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
4 
0 
12 
0 
0 
0 
0 
0 
0 
0 
12 
0 
0 
0 
6 
2 
0 
0 
0 
8 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
4 
0 
0 
0 
0 
0 
0 
0 
5 
0 
0 
0 
305 
3 
0 
0 
0 
0 
73 
25 
0 
0 
0 
98 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
9 
0 
3 
0 
0 
0 
0 
0 
43 
0 
0 
0 
555 
0 
0 
0 0 
0 0 
0 0 
0 0 
0 0 
326 1sn 
3 0 
0 
0 
0 
0 
26 
0 
0 
0 
26 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
2 
32 
0 
8 
0 
0 
0 
0 
0 
124 
0 
285 
169 
0 
0 
0 
0 
0 
0 
0 
399 
0 
0 0 
0 265 
0 2586 
0 1023 
2 222 
0 2479 
0 lo835 
0 235 
0 105 
0 24 
0 0 
2 11n4 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 190 
0 156 
0 0 
0 0 
0 0 
0 346 
0 0 
0 0 
0 0 
0 0 
0 
0 
0 
0 
0 
0 
0 
0 
21 
0 
34 
0 
2 
0 
0 
0 
0 
0 
47 
0 
758 
0 
83 
0 
0 
0 
0 
0 
0 
0 
102 
0 
0 
0 
0 
0 
0 
0 
0 
0 
61, 
0 
19 
0 
2 
0 
0 
0 
0 
0 
29 
0 
183 
0 
80 
0 
0 
0 
0 
0 
0 
0 
80 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
22 
0 
5 
0 
3 
0 
0 
0 
0 
0 
12 
0 
53 
0 
47 
0 
0 
0 
0 
0 
0 
0 
47 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
4 
0 
1 
0 
0 
0 
0 
0 
0 
4 
0 
9 
0 
39 
0 
0 
0 
0 
0 
0 
0 
40 
0 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
Figure A4. Example Output from LOADOMTR Program. 
68 
94WNC 
94WNC 
94WNC 
94WNC 
94WNC 
94WNC 
94WNC 
94WNC 
94WNC 
94WNC 
94WNC 
94UNC 
94WNC 
94WNC 
94WNC 
94WNC 
94WNC 
94WNC 
94WNC 
94WNC 
94WNC 
94WNC 
94WNC 
94WNC 
94WNC 
94WNC 
94WNC 
94WNC 
94WNC 
94WNC 
94WNC 
94WHC 
94WNC 
6 6 1 
6 6 1 
6 6 2 
6 6 2 
6 6 3 
6 6 3 
6 6 4 
6 6 4 
6 6 5 
6 6 5 
6 6 6 
6 6 6 
6 7 1 
6 7 1 
6 7 2 
6 7 2 
6 7 3 
6 7 3 
6 7 4 
6 7 4 
6 7 5 
6 7 5 
6 7 6 
6 7 6 
6 8 1 
6 8 1 
6 8 2 
6 8 2 
6 8 3 
6 8 3 
6 8 4 
6 8 4 
6 8 5 
94WNC 6 8 5 
94WNC 6 8 6 
94WNC 6 8 6 
94WNC 6 9 1 
94WNC 6 9 1 
94WNC 6 9 2 
94WNC 6 9 2 
94WNC 6 9 3 
94WNC 
94WNC 
94WNC 
94WNC 
94WNC 
94WNC 
94WNC 
94WNC 
94WNC 
94WNC 
94WNC 
94WNC 
94WNC 
94WNC 
94UNC 
94WNC 
94WNC 
94WNC 
94WNC 
6 9 3 
6 9 4 
6 9 ' 
6 9 5 
6 9 5 
6 9 6 
6 9 6 
6 10 1 
6 10 , 
6 10 2 
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94WAC 6 1 0 0 0 0 0 10 36 14 6 
94WAC 6 1 4 0 0 0 0 0 0 0 6 
94WAC 6 2 0 0 0 0 0 2 2 6 
94WAC 6 2 2 0 1 0 0 0 0 0 6 
94WAC 6 3 0 0 0 0 0 0 20 41 6 
94WAC 6 3 26 9 2 0 0 0 0 0 6 
94WAC 6 4 0 0 0 0 0 0 7 9 6 
94WAC 6 4 8 2 0 0 0 0 0 0 6 
94WAC 6 5 0 0 0 0 0 0 0 0 6 
94WAC 6 5 0 0 0 0 0 0 0 0 6 
94WAC 6 6 0 0 0 43 21 16 78 84 6 
94WAC 6 6 59 24 19 2 0 0 0 0 6 
94C 6 0 0 0 0 0 0 0 0 38 66 0 
94C 6 0 0 6 
Figure A4 (Continued) Example Output from LOADOMTR Program. 
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LOADOMTR Output 
NWNC and NWC Records 
NWNC = Number of axles weighed for non-coal-hauling vehicles 
classified by vehicle Type and Axle Type 
NWC = Number of axles weighed for coal-hauling vehicles 
classified by vehicle Type and Axle Type 
.•. 
Columns Description 
1-2 Year 
3-7 Variable Name (NWNC, NWC) 
8-9 Functional Classification 
10-12 Blank 
13-14 Vehicle Type ( 3-13) 
15-20 Number of Type 1 Axles 
21-26 Number of Type 2 Axles 
27-32 Number of Type 3 Axles 
33-38 Number of Type 4 Axles 
39-44 Number of Type 5 Axles 
45-50 Number of Type 6 Axles 
Note: Format of LOADOMTR Output Data for NWNC and NWC Records 
Shown in Figure A4. 
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LOADOMTR. OUTPUT 
NW ANC and NW AC Records 
NWANC = Number of axles weighed for non-coal-hauling vehicles of 
Types 3-13 classified by Axle Type 
NWAC = Number of axles weighed for coal-hauling vehicles of 
Types 3-13 classified by Axle Type 
Columns Description 
1-2 Year 
3-7 Variable Name (NWANC, NWAC) 
8-9 Functional Classification 
10-14 Blank 
15-20 Number of Type 1 Axles - Without Regard to Vehicle 
21-26 Number of Type 2 Axles - Without Regard to Vehicle 
27-32 Number of Type 3 Axles - Without Regard to Vehicle 
33-38 Number of Type 4 Axles - Without Regard to Vehicle 
39-44 Number of Type 5 Axles - Without Regard to Vehicle 
45-50 Number of Type 6 Axles - Without Regard to Vehicle 
Type 
Type 
Type 
Type 
Type 
Type 
Note: Format of LOADOMTR Output Data for NWANC and NWAC Records 
shown in Figure A4. 
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LOADOMTR Output 
NWNC and NWC Records 
NWNC = Number of axles weighed for non-coal-hauling vehicles 
classified by vehicle Type and Axle Type 
NWC = Number of axles weighed for coal-hauling vehicles 
classified by vehicle Type and Axle Type 
ColWIUls · Description 
1-2 Year 
3-7 Variable Name (NWNC, NWC) 
8-9 Functional Classification 
10-12 Blank 
13-14 Vehicle Type (3-13) 
15-20 Number of Type 1 Axles 
21-26 Number of Type 2 Axles 
27-32 Number of Type 3 Axles 
33-38 Number of Type 4 Axles 
39-44 Number of Type 5 Axles 
45-50 Number of Type 6 Axles 
·.· 
Note: Format of LOADOMTR Output Data for NWNC and NWC Records 
shown in Figure A4. 
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LOADOMTR Output 
WNC and WC Records 
WNC = Number of axles weighed for non-coal-hauling vehicles 
classified by vehicle type, axle type, and load interval. 
WC = Number of axles weighed for coal-hauling vehicles 
classified by vehicle type, axle type, and load interval. 
r· .LK;:i'J: ~ ~ 
ColUIIIlls . Description 
1-2 Year 
3-7 Variable Name (WNC, WC) 
8-9 Functional Classification 
10 Blank 
11-12 Vehicle Type 
13-14 Axle Type 
15-20 Number of Axles in Load Category 1 
21-26 Number of Axles in Load Category 2 
27-32 Number of Axles in Load Category 3 
33-38 Number of Axles in Load Category 4 
39-44 Number of Axles in Load Category 5 
45-50 Number of Axles in Load Category 6 
51-56 Number of Axles in Load Category 7 
57-62 Number of Axles in Load Category 8 
Note: Format of LOADOMTR Output Data for WNC and WC Records 
(Load Categories 1-8) shown in Figure A4. 
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LOADOMTR Output 
WNC and WC Records 
WNC = Number of axles weighed for non-coal-hauling vehicles 
classified by vehicle type, axle type, and load interval. 
WC = Number of axles weighed for coal-hauling vehicles 
classified by vehicle type, axle type, and load interval. 
SECOND RECORD . 
. . 
Description 
. · .. 
<Columns ··•· 
1-2 Year 
3-7 Variable Name (WNC, WC) 
8-9 Functional Classification 
10 Blank 
11-12 Vehicle Type 
13-14 Axle Type 
15-20 Number of Axles in Load Category 9 
21-26 Number of Axles in Load Category 10 
27-32 Number of Axles in Load Category 11 
33-38 Number of Axles in Load Category 12 
39-44 Number of Axles in Load Category 13 . 
45-50 Number of Axles in Load Category 14 
51-56 Number of Axles in Load Category 15 . 
57-62 Number of Axles in Load Category 16 
Note: Format of LOADOMTR Output Data for NWNC and NWC Records 
(Load Categories 9-16) shown in Figure A4. 
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LOADOMTR Output 
W ANC and W AC Records 
WANC = Number of axles weighed for non-coal-hauling vehicles 
of Type 3-13 classified by axle type, and load interval. 
WAC = Number of axles weighed for coal-hauling vehicles 
of Type 3-13 classified by axle type, and load interval. 
FIRST RECORD 
Columns Description 
1-2 Year 
3-7 Variable Name (WANC, WAC) 
8-9 Functional Classification 
10-12 Blank 
13-14 Axle Type 
15-20 Number of Axles in Load Category 1 without regard to vehicle type 
21-26 Number of Axles in Load Category 2 without regard to vehicle type 
27-32 Number of Axles in Load Category 3 without regard to vehicle type 
33-38 Number of Axles in Load Category 4 without regard to vehicle type 
39-44 Number of Axles in Load Category 5 without regard to vehicle type 
45-50 Number of Axles in Load Category 6 without regard to vehicle type 
51-56 Number of Axles in Load Category 7 without regard to vehicle type 
57-62 Number of Axles in Load Category 8 without regard to vehicle type 
Note: Format of LOADOMTR Output Data for WANC and WAC Records 
(Load Categories 1-8) shown in Figure A4. 
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LOADOMTR Output 
W ANC and W AC Records 
WANC = Number of axles weighed for non-coal-hauling vehicles 
of Type 3-13 classified by axle type, and load interval. 
WAC = Number of axles weighed for coal-hauling vehicles 
of Type 3-13 classified by axle type, and load interval. 
SECOND RECORD . 
Columns Description 
1-2 Year 
3-7 Variable Name (WANC, WAC) 
8-9 Functional Classification 
10-12 Blank 
13-14 Axle Type 
15-20 Number of Axles in Load Category 9 without regard to vehicle type 
21-26 Number of Axles in Load Category 10 without regard to vehicle type 
27-32 Number of Axles in Load Category 11 without regard to vehicle type 
33-38 Number of Axles in Load Category 12 
· .. ·. . ... 
without regard to"V~hicle type 
39-44 Number of Axles in Load Category 13 without regard tO ~Vehicle type 
45-50 Number of Axles in Load Category 14 without regard to vehicle type 
51-56 Number of Axles in Load Category 15 without regard to vehicle type 
57-62 Number of Axles in Load Category 16 without regard to vehicle type 
Note: Format of LOADOMTR Output Data for WANC and WAC Records 
(Load Categories 9-16) shown in Figure A4. 
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LOADOMTR Output 
C Records 
C = Number of coal-hauling vehicles classified by vehicle type 
FIRST RECORD . 
Columns Description 
1-2 Year 
3-7 Variable Name (C) 
8-9 Functional Classification 
10-14 Blank 
15-20 Number of Type 1 Coal-Haul Vehicles 
21-26 Number of Type 2 Coal-Haul Vehicles 
27-32 Number of Type 3 Coal-Haul Vehicles 
33-38 Number of Type 4 Coal-Haul Vehicles 
39-44 Number of Type 5 Coal-Haul Vehicles 
45-50 Number of Type 6 Coal-Haul Vehicles 
51-56 Number of Type 7 Coal-Haul Vehicles 
57-62 Number of Type 8 Coal-Haul Vehicles 
63-68 Number of Type 9 Coal-Haul Vehicles 
69-74 Number of Type 10 Coal-Haul Vehicles 
75-80 Number of Type 11 Coal-Haul Vehicles 
SECOND RECORD . 
Columns Description . 
1-2 Year 
3-7 Variable Name (C) 
8-9 Functional Classification 
10-14 Blank 
15-20 Number of Type 12 Coal-Haul Vehicles 
21-26 Number of Type 13 Coal-Haul Vehicles 
Note: Format of LOADOMTR Output Data for C Records shown in 
Figure A4. 
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1A46194 51006 
1A46594 51006 
1A46194 51007 
1A46594 51007 2 
1A46194 51008 
1A46594 51008 
1A46194 51009 
1A46594 51009 3 
1A46194 51010 1 
1A46594 51010 
1A46194 51011 2 
1A46594 51011 4 
1A46194 51012 4 
1A46594 51012 4 
1A46194 51013 
1A46594 51013 
1A46194 51114 
1A46594 51114 1 
1A46194 51115 2 
1A46594 51115 
1A46194 51116 3 
1A46594 51116 {.. 
1A46194 51117 
1A46594 51117 2 
1A46194 51118 
1A46594 51118 
1A46194 51119 
1A46594 51119 
1A46194 51120 
1A46594 51120 
1A46194 51121 
1A46594 51121 
229 162 
103 83 
123 101 
128 90 
131 108 
102 114 
140 102 
131 121 
144 111 
170 126 
157 128 
234 1n 
137 131 
199 137 
144 120 
162 125 
146 98 
200 118 
163 96 
322 145 
166 105 
375 190 
126 99 
238 139 
117 82 
221 14..:.. 
101 78 
191 132 
89 67 
162 96 
81 66 
133 93 
4 1 
6 2 
6 2 
13 1 
7 6 
12 2 
' 
' 4 
a 4 
a 6 
8 7 
8 8 
7 
11 10 
6 6 
8 5 
9 3 
6 7 
, 4 
10 10 
2 
' 8 
4 ' 
8 6 
5 1 
6 4 
6 
6 3 
4 1 
4 
1 
2 
1 
2 
4 
' 
4 s 
3 15 
6 
14 
' 
; i7 
7 
3 18 
7 , 
8 
2 1 s 
6 
12 
7 
10 
3 6 
J 6 
8 
'l'! 
6 
12 
7 
7 
6 
s 
4 
s 
·1A46194IN COLUMBIA, JUST NORTH OF TUTT Si. 
1A46594IN COLUMBlA, JUST NORTH OF TUTT ST. 
1A46194 KY 55 8 2 306 62000 11200932 
1A46594 KY 55 8 2 306 62000 11200932 
10300 R 
10300 R 
2 1P34394 72814 
1P34794 72814 1 
1 P34394 72815 
1P34794 72815 
1 P34394 72816 
1 P34794 72816 
1P34394 72817 
1P34794 72817 
1P34394 72818 
1P3'-794 72818 
1P34394 72819 
1P34794 72819 
1P34394 72820 
1P34794 72820 
1 P34394 72821 
1P34794 72821 
1 P3l.394 72906 
1P3479l. 72906 
1P34394 72907 
1 P34794 72907 
1P34394 72908 
1P3479l. 72908 
1 p 34394 72909 
51 42 
58 36 
82 42 
79 59 
56 41 
88 58 
57 42 
73 43 
6{.. 35 
49 24 
46 31 
52 35 
28 21 
36 17 
31 12 
31 9 
80 49 
32 27 
36 18 
46 32 
47 36 
35 29 
37 25 
6 
6 
6 4 
4 1 
2 2 
2 
2 
2 
3 
1 1 
3 1 
2 
2 
2 
2 3 
3 
2 
2 
1 
3 
3 2 7 
4 
8 1 3 
5 .2 3 2 
, , 3 2 2 
2 
2 1 
2 1 
2 2 
2 2 
2 3 
2 3 
2 4 
2 4 
2 5 
2 ; 
2 6 
2 6 
2 7 
2 7 
2 8 
2 8 
2 9 
2 9 
210 
210 
211 
211 
212 
2C2 
213 
2" 
214 
214 
215 
215 
216 
216 
198 
198 
199 
199 
3 1 
3 1 
3 2 
3 2 
3 3 
3 3 
3 4 
3 4 
3 ; 
3 ; 
3 6 
3 6 
3 7 
3 7 
3 8 
3 8 
3 9 
3 9 
310 
3'!0 
311 
311 
312 
Figure A5. Example Input Data for CLASSUM 
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Vehicle Classification Records- Data (Ciassum Input) 
Columns Description 
1-3 County Number 
4-6 Station Identification Number 
7 Direction of Travel (l=N, 2=NE, 3=E, 4=SE, S=S, 6=SW, 7=W, 8=NW) 
8-9 Year of Data 
10-11 Month of Data 
12-13 Day of Month 
14-15 Hour of Day 
16-18 Type 1 Vehicles - Motorcycles 
19-24 Type 2 Vehicles - Automobiles 
25-29 Type 3 Vehicles - Pickups 
30-33 Type 4 Vehciles - Buses (commercial) 
34-36 Type 5 Vehicles - Buses (school & other) 
37-41 Type 6 Vehicles - 2-axle, single unit trucks 
42-44 Type 7 Vehicles - 3-axle, single unit trucks 
45-47 Type 8 Vehicles - 4 or more axle, single unit trucks 
48-51 Type 9 Vehicles - 4 or less axle, single trailer trucks 
52-55 Type 10 Vehicles - 5-axle, single trailer trucks 
56-58 Type 11 Vehicles - 6 or more axle, single trailer trucks 
59-62 Type 12 Vehicles - 5 or less axle, multi-trailer trucks 
63-65 Type 13 Vehicles - 6-axle, multi-trailer trucks 
66-68 Type 14 Vehicles - 7 or more axle, multi-trailer trucks 
69-72 Type 15 Vehicles - Coal Trucks 
Note: Format of Input Data for CLASSUM as shown in Figure A5. 
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Vehicle Classification Records- Header Card (98) (Ciassum Input) 
Columns Description 
1-3 County Number (1-120) 
4-6 Station Identification Number 
7 Direction of Travel (l=N, 2=NE, 3=E, 4=SE, 5=5, 6=SW, 7=W, B=NW) 
8-9 Year of Data 
10-76 Location Description 
78-79 Card Serial Number ( 99) 
Vehicle Classification Records- Header Card (99) (Ciassum Input) 
Columns Description 
1-3 County Number (1-120) 
4-6 Station Identification Number 
7 Direction of Travel ( l=N, 2=NE, 3=E, 4=SE, S=S, 6=SW, 7=W, B=NW) 
8-9 Year of Data 
10-12 Route Type (US, KY, etc.) 
13-16 Route Number 
17 Route Suffix 
18-19 District Number 
20-21 Federal Aid System 
22-23 State System 
24-2S Functional Classification 
26-31 Highway Weight Limit 
32-37 AADT 
38-39 Year of AADT 
40 Season of Data 
so-ss Milepoint 
78-79 Card Serial Number (98) 
Note: Format of Header Cards for CLASSUM Input as shown in Figure 
AS. 
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1CO 1STAA46RTE KY 55 MP 10300YR94AAOT 11200FED. A<D2FUNC 6 
2 1 099 42 6450 4346 0 276 164 1 35 394 0 2 
2 4 099 40 5797 4025 0 245 143 43 366 0 3 
2 7 099 46 5229 3861 0 231 156 39 377 0 3 
210 099 33 5478 38~2 0 242 167 
3 0 099 42 5739 4019 0 249 158 
34 407 
38 386 
0 2 
0 3 
1CO 1STAP34RTE KY 80 MP 20058YR94AADi 3110FED. ).!02FUNC 7 
2 1 099 2 2158 1226 8 128 32 10 30 64 0 1 0 
2 4 099 6 2025 1242 4 134 42 13 40 73 0 2 0 
2 7 099 7 1827 1191 2 126 46 16 36 75 0 1 0 
210 099 5 1842 1128 3 142 4J. 15 36 100 0 2 0 
3 0 099 6 1963 1197 5 133 42 14 36 79 0 2 0 
1C0 1STA010RTE KY 80 MP 13500YR94AAOT 
2 1 099 7 2840 1887 0 124 62 9 
4730FEO. Al02FUNC 6 
5 152 0 0 4 
2 4 099 7 2552 1748 0 110 54 9 
2 7 099 8 2302 1676 0 104 59 11 
210 099 
3 0 099 
6 2412 1668 
7 2527 1745 
0 109 63 10 
0 112 60 10 
7 141 
6 146 
5 157 
6 150 
1CO 2STAA07RTE KY 98 HP 300YR94AADi 8360F=O. 
2 1 099 13 5056 2882 18 144 27 3 42 54 
2 4 099 17 4604 3034 3.1 220 8 6 93 56 
2 7 099 24 4223 2418 ~o 39 62 o 9 so 
210 099 17 4305 2593 11 131 34 3 4~ 68 
3 0 099 18 4547 2732 15 134 33 4 47 59 
1CO 2STAA73RTE US 31EMP 8100YR94AAOi 4513FED . 
0 
0 
0 
0 
0 
0 
4 
4 
4 
0 0 4 
.l.~04FUNC 7 
0 0 0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
.:.::J2FUNC 6 
2 1 099 3 5045 975 229 144 36 3 74 495 i5 2 
3 
3 
0 
0 
0 
0 
0 
2 4 099 10 4735 988 127 150 46 4 96 561 
2. 7 099 12 4272 948 71 142 51 88 579 ~5 
210 099 
3 0 099 
9 4307 897 107 159 48 
9 4590 952 134 149 46 
4 86 761 13 4 
4 86 599 16 3 
1C0 3STA046RTE US 127BMP 6099YR94AADT 10300FED. AID2FUNC 2 
2 , 099 27 7597 4810 37 399 83 34 61 582 ~2 3 0 
2 4 099 27 6827 4455 31 353 72 32 75 541 '. 2 0 
2 7 099 81 6432 4674 10 393 1"17 51 72 681 ·~ 3 0 
210 099 26 6702 4468 20 327 95 36 52 495 3 0 
3 0 099 41 6890 4602 25 368 92 39 65 575 i2 3 0 
1CO 5STAA60RTE US 68 MP 12600YR94AADT 8800F ED. .:. I 02FUNC1 4 
2 1 099 10 7060 3482 5 
2 4 099 27 6626 3527 2 
189 24 
198 32 
2 7 099 30 5978 3383 
210 099 24 6028 3204 
1 187 35 
2 210 33 
3 ".15 
4 150 
4 137 
4 135 
48 
55 
57 
75 
0 
c 
0 
0 
0 
0 
0 
0 
0 
0 
3 0 099 23 6424 3399 3 196 31 4 i35 59 0 0 0 
1CO 5STAS04RTE US 68 MP 12699YR94AAO: 
2 1 099 9 7681 3802 42 213 47 2 
2 4 099 9 8530 4537 59 277 4 
2 7 099 26 4970 2629 4 112 124 4 
210 099 14 6537 3410 25 200 62 3 
3 0 099 15 6930 3595 33 201 60 3 
9410FED. 
0 16 
2 18 
0 16 
0 21 
18 
1CO 5STAB09RTE US 31VMP 1500YR94AADT 12800FED. 
2 , 099 12 4249 1638 4 59 39 0 10 6 
2 4 099 18 3640 1656 8 67 41 0 21 11 
.:.~i:l3FUNC16 
c 0 0 
0 0 0 
J 0 0 
c 0 0 
c 0 0 
..UD2FUNC14 
0 0 0 
~ 0 0 
2 7 099 18 3765 1447 0 
210 099 15 3618 1475 2 
3 0 099 16 3818 1555 4 
I. 1 41. 
56 45 
56 43 
0 4 
0 10 
0 ',2 
0 J 0 0 
c o a 
6 0 0 0 
1CO 5STA833RTE US 31EMP 13199YR94AAOT 1640aFED . .:.!D2FUNC1l. 
2 1 099 10 8956 3654 95 314 203 a o 3a4 o 1 
2 4 099 6 8608 3613 47 417 274 o a 416 o o o 
2 7 099 43 7056 3312 41 155 128 0 1 186 10 0 2 
210 099 19 7625 329.<: 49 293 221 0 0 35.:. e 0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 -11715 
0 -10666 
0 -9949 
0 -10216 
0 -10637 
0 -3664 
0 -3585 
0 -3332 
0 -3321 
0 -3476 
0 -5094 
0 -4635 
a -4320 
0 -4438 
0 -4622 
0 -8242 
a -8074 
0 -6834 
0 -7209 
0 -7590 
0 -7025 
0 -6739 
0 6186 
0 -6405 
0 -6589 
0 -13649 
0 -12430 
0 -12531 
0 -12239 
0 -12713 
a -10940 
0 -10624 
0 -9816 
0 -9718 
0 -10275 
0 -11816 
0 -13442 
0 -7888 
0 -10276 
0 -10856 
0 -6020 
0 -5465 
0 -532~ 
0 -5232 
0 -5510 
0 -13546 
0 -13384 
0 -10938 
0 -11866 
1A4661 
1A4662 
A46 6 3 
A46 6 4 
A46 6 5 
1A4666 
1 P34 7 1 
1 P34 7 2 
P34 7 3 
P34 7 4 
1 P34 7 5 
P34 7 6 
010 6 1 
010 6 2 
010 6 3 
010 6 4 
010 6 5 
1 010 6 6 
2A0771 
2A0772 
2 A07 7 3 
2 A07 7 4 
2A0775 
2A07 76 
2 A73 6 1 
2 A73 6 2 
2 A73 6 3 
2 A73 6 4 
2 A73 6 5 
2 A73 6 6 
3 046 2 1 
304622 
3046 23 
3046 24 
3 046 2 5 
3046 26 
A60 14 1 
5. A60 14 2 
A60 14 3 
5 A60 14 4 
5 A60 14 5 
5 A60 14 6 
5 804 16 , 
5 804 16 2 
804 16 3 
3 804 16 4 
5 804 16 5 
804 16 6 
809 14 1 
5 809 14 2 
809 14 3 
809 14 4 
:: 809 14 5 
5 809 14 6 
833 14 1 
833 14 2 
5 833 14 3 
5 833 14 4 
833 14 5 
Figure A6. Example Output of Seasonal and Annual Average Daily Volume for Each Vehicle Type 
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CLASSUM Output- A (ref. Figure A6.) 
Location Description Header Record. 
Columns Description 
1 Code Number ( 1 ) 
2-3 "CO" 
4-6 County 
7-9 1'STA" 
10-12 Station Number 
13-15 11 RTE" 
16-23 Route 
25-26 11MP" 
27-32 Milepoint 
33-34 11 YR" 
35-36 Year of Count 
37-40 "AADT" .... . 
41-46 AADT .... 
47-54 "FED. AID" 
55 Federal Aid Category 
56-59 uFUNC 11 
60-61 Functional Classification 
77-79 County Number 
81-83 Station Identification Number 
85-86 Functional Classification 
88 Record Number for Station 
Note: Format of CLASSUM Output Data Location Description Header 
Record as shown in Figure A6. 
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CLASSUM Output- A (ref. Figure A6.) 
Seasonal and Annual Average Volumes for Each Location 
Four Records with Seasonal Volumes and One Record with Annual 
Average Volumes for Each Location 
1 Code Number (2,3) 
2-3 Month of Data 
4-5 Date of Month 
6-7 Time of Day 
8-11 Number of Type 1 Vehicles 
12-17 Number of Type 2 Vehicles 
18-22 Number of Type 3 Vehicles 
23-26 Number of Type 4 Vehicles 
27-31 Number of Type 5 Vehicles 
32-35 Number of Type 6 Vehicles 
36-39 Number of Type 7 Vehicles 
40-43 Number of Type 8 Vehicles 
44-48 Number of Type 9 Vehicles 
49-52 Number of Type 10 Vehicles 
53-56 Number of Type 11 Vehicles 
~ 
57-60 Number of Type 12 Vehicles 
61-64 Number of Type 13 Vehicles 
65-68 Number of Coal Trucks 
69-75 Total Vehicles 
77-79 County Number 
81-83 Station Identification Number 
86-86 Functional Classification 
88 Record Number for Station 
Note: Format of CLASSUM Output of Seasonal and Annual Average 
Volume as shown in Figure A6. 
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ST.H:ON OESCR!Pi[Otl L!STIUG 
CC 1STAA46 9t. !(':' 55 HI COLUMBIA, JUST NORTH or ~·;-:-; Si. 
CO 1STAP34 Q~ ~v 80 2.0 MI~ES \JEST OF THE ADAI~-~USSE~~ COUNTY LINE 
CO 1S'l'A010 9l. '<~ SO EASr OF COLUMBIA, AT THE R~!!::;.L CREEK BRIDGE 
CC 2STAA07 9.._ '<" 98 MAitl s- ~~~ Si.OTTSVlLLE e::-·":::::n 9TH ST. & THOMP!<:!NSVl~~E RD. (KY 98 
CO 2STAA73 9"' US 31E IN SCOTTSV:L:..;:, 0 . .3 rULES ~~C~TH OF KY 100 
CO 3STA046 90:. US 1279 LAIJREPICEBURG BYPASS, 0.5 re .. ::~ SOUTH OF KY 151 
CO SSTAA60 94 L:S 68 MAIN ST. IN GLASGOU JUST IJ:;:!- OF NORTH BROADWAY 
CO SSTAB04 94 US 68 NORTH BROADUAY IN GL.ASGOU ~:.:3T EAST OF HAIN ST. 
31V GREEN ST. (1-IJAV) IN GI.ASGOU ~"..:ST SOUTH OF WEST MAIN ST. (US 68) 
31E GLASGOIJ BYPASS JUST SOUTH c.: CLEVLAND AVE. CKY 12971 
CO 5STAB09 94 US 
CO 5STAB33 94 US 
CO 5STA842 94 US 31E SCOTTSVILLE RD. IN GLASGOU ~:..:ST NORTH OF OLD SCOTTSVILLE RD. 
CO 6STAA,5 94 US 60 MAIN ST. IN OIJINGSVILLE J~S7 EAST OF BATH AVE. 
CO 6STA275 94 US 
CO 6STA520 94 
60 JUST EAST OF VANCE ROAD 
64 BETWEEN THE BATH-MONTGOHER~ ::. LINE AND KY 36 
CO 6STA521 94 US 60 0.5 MILES EAST OF STE?STOtlE -~DAD 
CO 6STA760 94 
CO 7STAB65 94 
eo 7STA520 94 
CO 7STA761 94 
CO 8STAK04 94 
CO 8STAK41 94 
CO 8STAK94 94 
CO 8STAR07 94 
CO 8STA010 94 
CO 8STA270 94 
CO 9STAP26 9l. 
CO 10STAC47 94 
CO 10STAP42 94 
CO 10STA015 94 
CO 11STAA08 94 
CO 11STAS12 94 
CC" 11STAB36 94 
CO 11STA521 94 
CO 11 STA750 94 
eo 11Si'A752 94 
CO 12STAA07 94 
CO 12STA019 94 
CO 12STAB02 9l. 
CO 14STAE05 94 
CO 14STA807 94 
CO 14STA810 94 
CO 15STA529 94 
CO 15STA752 94 
CO 16STAA40 94 
CO 16STAP37 94 
CO 19STAA30 94 
CO 19STAE24 94 
CO 19STAE29 94 
CO 19STAE58 94 
CO 19STAP96 94 
CO 19STAS02 94 
CO 19STA301 94 
CO 19STA752 94 
CO 19STA806 9<. 
CO 19STAB12 9l. 
CO 20STA278 94 
co zosTAm 94 
CO 2~STAA10 94 
KY 11 
KY2079 
KY 74 
CS 25C 
KY 236 
KY 18 
"" 18 us 25 
75 
KY 338 
us 68 
us 60 
us 23 
us 23 
I(V 34 
us 127 
KY 34 
us 68 
us 68 
us 68 
I(V 10 
.~ 8 
KY 546 
.~ 79 
i("f 259 
liS 60 
;("' 6' 
C5 
us 2'' -· 
CS 231 
us 27 
fl00027 
us 27 
CS 27 
m 
_, 27 
<' 546 
\("( 546 
.:.7~ 
471 F 
K'' ao 
<Y 123 
L:S " 
2 MILES NORTH OF KY 36 AT S~ARPSBURG 
19TH ST. IN HlDDLESBORO JUS7 '.lEST OF NUT\IOOD RD. 
JUST EAST OF THE KENTUCKY-:::·mESSE: STATE LINE 
JUST SOUTH OF KY 190, SOUTI-' :: PINEVILLE 
IN FLORENCE, Sfj\IEEN TOWER~~- AND DONALDSON RD. 
IN FLORENCE, BETWEEN GIRARC ::-:-. AND PRICE PIKE 
IN FLORENCE, ~UST WEST OF ec:.'IE AIRE PIKE 
IN YALTON, 0 3 MILES NORTH:.: KY ~.:. 
IN FLORENCE 8E1VEEN KY 18 ,1.::: KY 236 
AT RICH\1000, BETWEEN !-75 Ml~ US 25 
1.6 MILES EAST OF US 460 EAS- IN PARIS 
JUST EAST OF KY 180, WEST 0~ ASHLANO 
0.1 Ml!..ES NORTH OF THE BOYD--AYRENCE COUNTY LINE 
JUST SOUTH OF KY 3, SOUTH OF !-64 
LEBANON RD. IN OANVILLE 6EIWEEN YALNUT ST. AND CUISENSERRY ST. 
4TH 57. IN DANVlLLE SETIJEE'I JRANT ST. AND GREEN 57. 
LEBANON RD. IN DANVIL:..:: JUS7 oiESi OF US 127 BYPASS 
JUST EAST OF THE BOYL:'-HARIC~l COUNTY LINE 
0.7 MILES YEST OF US 150 A~ ~:~RYVILLE 
0.4 MIL!S EAST OF US 150, NCR~HEASi OF PERRYVIL~E 
M lAM! 57. IN BROOKSVH.'-.E Jl.'S- IJEST OF LINCOLN S7. 
0.3 Ml~:'S UES7 OF ~RANGLING qWN RD. EAST 
1 MILE WEST OF KY 1159 
FIRST AVE. IN IRVINGTON JUST ~ORTH OF THE L&N RAILROAD CROSSING 
JUST NORTH OF KY 2779(NEY e::-~EL CHURCH RD.) 
0.7 MIL:'S EAST OF KY 144 A7 :~OVERPORT 
JUST NORTH OF THE BULLlTT-~E~SON COUNTY LINE 
BETWEEN KY 4.:. AT SHE?EARDSV: __ :; ANO KY 1526 AT BROOKS 
IN MORGANTOYN, 0.6 H!LES Noq-~ OF THE GREEN RIVE~ PAAKYAY 
4.6 MIL:S NORTH OF KY 403 NO~CH, IN HORGANTOWN 
MONHOUTH 57. IN NEWPORT BETU::N 19TH ST. AND 18TH Si. 
BRlGHTml 57. IN NEYPORT BEnr:::.N 12TH ST. AND HORNTOfl Si. 
YORK S7. (1-WAY)IN NEWPORT SE7~EEN 10TH ST. AND 11TH ST. 
MONMOU'iH Si.(1-YAYliN NEWPO~- JUST NORTH OF 11TH Si. 
BETWEEN l-275 AND US 27 
IN ALEXAtlOERIA. 0.1 M!LE NCR-'-1 OF POPULAR RIDGE RD. 
JUST EAS1'" OF KY 735 AT FLAGU SPRING 
AA HW~. ;.2 MILES YEST OF ~S 27, JUST WEST OF MURNAN RD. 
Ai THE KEN1'"UCKY-OHIO STATE :..::,E 
IN HIGHLAND HEIGHTS BETWEE~I "..S 27 Allil 1-275 
0.5 PHLES EAST OF KY 1377 ,.- '1ILBURN 
JUST NORTH OF KY ,74~ 
HIGHLAND AVE. IN CARROLLTON ~~ST YEST OF 2ND ST. 
Figure A?. Example Output of Report Headings for Volumes by Vehicle Type. 
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DAILY VOLUMES BY VEHICLE TYPE FOR 1994 
+--+----+---+-->--------+-------+--------+-+----+--------+ 
I HC I I B I SINGLE I TRACTOR TRUCK !TRACTOR TRUCK T I # OF 
I OY I IOTHER I u I UNIT !SINGLE TRAILER IHULTI-TRAILER I CR I HOURS 
I TC IPASNGRI2 AXLEI s +- ou I TOTAL OF 
I CL I CARS 14 TIRE I s I2AXLEI 3 14 ORI4 CRI s 16 ORIS CRI 6 17 CRI AC I DATA 
I RE I IVEHCLSI E I 6 IAXLEIMOREILESSIAXLE IHOREILESSIAXLEIHOREI LK I PER 
I s I I I s ITIRESI IAXLEIAXLEI IAXLEIAXLEI IAXLEI s I SEASON 
+--+--+ +--+--~--+--+---+ +·----+ 
COUNTY 1 UINTER 42. 6451. 4346. 0. 277. 164. 1. 35. 394. 1. 0. 3. 0. 0. -11716. 0 
STATION A46 
ROUTE KY SS SPRING 41. S797. 4026. 0. 24S. 143. 1. 44. 366. 1. 0. 3. 0. 0. -10667. 16 
MILE PT. 10.300 
FED AID 2 FUNC 6 SUMMER 47. S230. 3862. 0. 231. 1S7. 1. 40. 378. 1. 0. 3. 0. 0. -99SO. 0 
DIRS COUNTED 1 
AADT 11200 FALL 38. 5479. 3843. 0. 243. 167. 1. 34. 407. 1. 0. 3. 0. 0. -10217. 0 
7.9 % TRUCKS 
X TRK W/C .0 ANNUAL 42. S739. 4019. 0. 249. 1S8. 1. 38. 386. 1. 0. 3. 0. 0. -10637. 
AVERAGE 
COUNTY 1 WINTER 
STATION P34 
ROUTE KY 80 SPRING 
MILE PT. 20.058 
FED AID 2 FUNC 7 SUMMER 
DIRS COUNTED 1 
AADT 
i. TRUCKS 
?. TRK W/C 
COUNTY 
STATION 
3110 FALL 
8.9 
.0 ANNUAL 
AVERAGE 
1 WINTER 
010 
ROUTE KY 80 SPRING 
MILE PT. 13.500 
FED AID 2 FUNC 6 SUMMER 
DIRS COUNTED 1 
AADT 4730 FALL 
i. TRUCKS 
> TRK W/C 
7.4 
. 0 ANNUAL 
AVERAGE 
2. 2158. 1226. 9. 129. 33. 11. 31. 6S. 0. 1. 0. 0. 0. -3665. 
7. 2026. 1242. 5. 134. 42. 13. 40. 74. 0. 2. 0. 0. 0. -3586. 
8. 1827. 1192. 2. 127. 47. 16. 37. 76. 0. 2. 0. 0. 0. -3333. 
6. 1843. 1128. 4. 142. 44. 16. 36. 100. 0. 2. 0. 0. 0. -3322. 
6. 1963. 1197. s. 133. 42. 14. 36. 79. 0. 2. 0. 0. 0. -3476. 
7. 2841. 1887. 0. 125. 62. 10. 6. 153. 0. 0. 4. 0. 0. -5095. 
7. 2553. 1748. 0. 110. 54. 9. 7. 142. 0. 0. 4. 0. 0. -463S. 
8. 2303. 1677. 0. 104. 60. 11. 7. 146. 0. 0. s. 0. 0. -4320. 
7. 2412. 1669. 0. 109. 64. 11. 6. 1S8. 0. 0. 4. 0. 0. -4439. 
7. 2527. 1745. 0. 112. 60. 10. 6. 1SO. 0. 0. 4. 0. 0. -4622 . 
DAILY VOLUMES BY VEHICLE TYPE FOR 1994 
Figure AB. Example Output of Daily Volumes by Vehicle Type 
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0 
0 
16 
0 
0 
16 
0 
0 
58097:( 
8 K41 7 : ( 
11 836 7 : ( 
12 802 7 : ( 
48 778 7 : ( 
56 781 7 : ( 
61 001 7 : ( 
622507:( 
64 293 8 : ( 
81 C13 7 :( 
104 753 7 : ( 
120 P53 7 :( 
EDIT CHECKS. 
ERROR LISTING FOR CLASSIFICATION ESTIMATION 
12BOO) 
17100) 
4440) 
1690) 
5150) 
2480) 
550) 
3770) 
3960) 
5060) 
2100) 
6350) 
us 31V AT MILEPOINT 1.500 AADT EXCEEDS LIMITS 
KY 18 AT MILEPOINT 16.100 AADT EXCEEDS LIMITS 
KY 34 AT HILEPOINT 10.700 AADT EXCEEDS LIMITS 
KY 546 AT MILEPOINT 8.600 AADT EXCEEDS LIMITS 
us 119 AT HILEPOINT 13.800 AADT EXCEEDS LIMITS 
KY 61 AT HILEPOINT 8.000 AADT EXCEEDS LIMITS 
KY 718 AT MllEPOINT 9.100 AADT EXCEEDS LIMITS 
us 31E AT MILEPOINT 11.510 AADT EXCEEDS LIMITS 
us 23 AT HILEPOINT 14.700 TRUCKS OVER SOr. OF VHCLS 
us 68 AT MILEPOINT 11.800 AADT EXCEEDS LIMITS 
KY 80 AT HILEPOINT .100 AADT EXCEEDS LIMITS 
KY9002 AT MILEPOINT 69.700 AADT EXCEEDS LIMITS 
0 PIECES OF DATA WITH UNUSABLE HOUR NUMBERS 
2 PIECES OF DATA WITH UNUSABLE MONTH NUMBERS 
1. The county code is not within the range 001 to 120. 
2. The station number is blank. 
3. The federal-aid code is not within the range 1 to 4 or equal to 8. 
4. The AADT recorded on the classification file differs from the 
projected AADT by more than double or less than half. 
5. The percent of the volume that is trucks exceeds 50. 
6. The coal-truck volume exceeds the truck volume. 
Data records are rejected if the hour is not in the range 00 to 24. 
Data records are rejected is the month is not in the range 01 to 12. 
Figure A9. Example Output of Error Listing for CLASSUM Program. 
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~CO 1STAA46RTE KY 55 MP 10300YR94AADT 11200FED. A!D2FUNC 6 
3 0 099 42 5739 4019 0 249 158 1 38 306 0 3 0 0 -10637 
A46 6 1 
A46 6 6 
1 P34 7 1 
1CO 1STAP34RTE KY 80 MP 20058YR94AADT 3110FED. AID2FUNC 7 
0 2 0 
AlD2FUNC 6 
0 0 4 
3 0 Q99 6 1963 1197 5 133 42 14 36 79 
1CO 1STA010RTE KY 80 MP 13500YR94AADT 4730FED. 
3 0 099 7 2527 1745 0 112 60 10 6 150 
1CO 2STAA07RTE KY 98 MP 
3 0 099 18 4547 2732 15 
300YR94AADT 8360FED. AlD4FUNC 7 
134 33 t. 47 59 0 0 0 
1CO 2STAA73RTE US 31EMP 8100YR94AADT 4513FED. AID2FUNC 6 
3 0 099 9 4590 952 134 149 46 4 86 599 16 3 0 
1CO 3STA046RTE US 127BMP 6099YR94AADT 10300F!::D. AID2FUNC 2 
3 a o99 41 6890 4602 25 368 92 39 65 575 12 3 a 
1CO 5STAA60RTE US 68 MP 12600YR94AADT 8800FED. AID2FUNC14 
3 0 099 23 6424 3399 3 196 31 4 135 59 0 0 0 
1CO 5STA804RTE US 68 MP 12699YR94AADT 9410FED. AlD3FUNC16 
3 0 099 15 6930 3595 33 201 60 3 18 0 0 0 
1CO 5STAB09RTE US 31VMP 1500YR94AADT 12800FED. AID2FUNC14 
3 0 099 16 3818 1555 4 56 43 0 12 6 0 0 0 
1CO 5STAB33RTE US 31EMP 13199YR94AADT 16400FED. AID2FUNC14 
3 0 099 20 8062 3468 58 295 207 0 1 315 6 0 
1CO 5STAB42RTE US 31EMP 10500YR94AADT 10100F:D. A!D2FUNC16 
3 0 099 28 7853 1829 38 262 62 4 147 418 10 3 0 
1CO 6STAA15RTE US 60 MP 
3 0 099 ,, 3964 1039 94 
6900YR94AADi 4570FED. Al04FUNC 7 
45 28 1 2 ~0 , 0 0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 -3476 
0 -4622 
0 -7590 
a -6589 
0 -12713 
0 -10275 
a -10856 
0 -5510 
0 -12434 
a -10657 
0 -5195 
P34 7 6 
1 010 6 1 
1 010 6 6 
2A0771 
2A0776 
2 A73 6 1 
2 A73 6 6 
3 046 2 1 
3 046 2 6 
5 A60 14 1 
5 A60 14 6 
5 804 16 1 
5 804 16 6 
5 809 14 1 
5 809 14 6 
5 833 14 1 
5 833 14 6 
5 842 16 1 
5 842 16 6 
6 A15 7 1 
6 A15 7 6 
6 275 7 1 
0 -3172 6 275 7 6 
6 520 1 , 
1CO 6STA275RTC US 60 MP 12699YR94AADT 2830FED. AID4FUNC 7 
3 0 099 2 2447 559 42 47 20 2 40 10 2 0 0 
1CO 6STA520RTE 1 64 MP118199YR94AADT 11100F~D. AID1FUNC 1 
0 -11501 6 520 1 6 
3 0 099 19 7566 2111 58 255 42 37 409 821 63 42 7 71 
1CO 6STA521RTE US 60 MP 5599YR94AAOT 1070F:D. A1D4FUNC 7 6 521 7 1 
3 0 099 3 920 337 8 20 2 0 6 7 1 0 0 0 0 -1303 6 521 7 6 
1 CO 6STA760RTE KY 11 HP 8000YR94AADT 1743FED. AID4FUNC 7 6 760 7 1 
3 0 099 2 1214 939 0 159 26 8 14 51 7 0 0 0 9 -2421 6 760 7 6 
7 865 16 1 
7 865 16 6 
7 520 7 1 
7 520 7 6 
7 761 2 1 
7 761 2 6 
1CO. 7STAB65RTE KY2079 MP 2900YR94AADi 6500FED. AID3FUNC16 
3 0 099 0 4683 2656 19 231 58 0 6 259 8 0 0 
1CO 7STA520RTE KY 74 MP 
3 0 099 0 ~ 323 3 
100YR94AADT 650FED. AID4FUNC 7 
25 15a o o 2o;""- o o o 
2 155 -7920 
0 408 -1248 
0 289 -21131 
1CO 7STA761RTE US 25EMP 11899YR94AADT 14700FED. AID2FUNC 2 
3 0 099 8 13165 5616 234 723 257 19 58 929 8 112 2 
1CO 8STAK04RTE KY 236 MP 1399YR94AADT 13300FED. AID3FUNC16 8 K04 16 1 
3 o o99 29 9533 1241 3 1s 120 12 30 89 3 o o o o -11073 a K04 16 6 
1CO 8STAK41RTE Kv 18 MP 16100YR94AADT 17100FED. AID3FUNC16 
3 0 099 4 6a32 563 37 68 6 0 19 6 0 0 0 0 0 -7535 
8K41161 
a K41 16 6 
8 K94 16 1 
a K94 16 6 1CO 8STAK9""-RTE KY 18 MP 12000YR94AADT 25700FED. Al03FUNC16 
3 0 099 28 12934 2018 40 226 229 42 61 62 19 4 0 18 31 -15680 
1CO 8STAR07RTE US 25 MP 899YR94AADT 6640FED. AID3FUNC16 8 R07 16 1 
3 0 099 23 5501 1479 44 333 126 34 42 63 8 0 0 0 0 -7652 8 R07 16 6 
1CO 8STA010RTE I 75 MP182600YR94AADT117500FED. AI01FUNC11 8 010 11 1 
3 0 099 73 6877430468 166 3327 937 154 68614962 137 787 135 8 11-120615 8 010 ,, 6 
100YR94AADT 85COFED. Al04FUNC 7 1 CC 8STA270RTE KY 338 MP 
3 a 099 2 4348 2573 1 378 113 8 86 3343 19 13 2 0 0 -10887 
a 270 7 1 
a 270 7 6 
1CO 9SiAP26RTE US 68 MP 4183YR94AADT 7080FED. Al02FUNC 2 9 P26 2 1 
3 a 099 ,, 4678 2939 s 302 13 2 130 260 10 o 5 a 6 -8361 9 P26 2 6 
1::0 10ST.\C47RTE US 60 MP .t..199YR94AADT 19300FED. AID2FUNC14 
3 0 099 t.S 17666 3528 55 513 143 9 230 192 30 6 0 
iCO 10STAP42RTE JS 23 MP 100YR94AADT 9130FE"D. A102FUNC 2 
3 a 099 3 329'1 2566 a 311 96 26 124 14802039 4 o 
1CC 10STA015RTE US 23 ~p 10399YR94AADT 15200FED. AID2FUNC 2 
3 Q Q99 30 7062 55l.7 27 621 159 60 '101 1111 686 0 0 
1CO 11STAA08RTE K"' 34 MP 1299YR94AADT 5690FED. AID3FUNC16 
10C47141 
0 0 -22416 1a C47 14 6 
10 P42 2 1 
02582 -9948 10 P42 2 6 
10 015 2 1 
0 653 -15413 10 015 2 6 
~1 ADS 16 1 
Figure AlO. Example Output of Annual Average Daily Volume for Each Vehicle Type. 
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1CO 3STA046RTE US 127BMP 6099YR94AADT 10300FED. AID2FUNC 2 3 046 2 1 
3 0 099 41 6890 4602 25 368 92 39 65 575 12 3 0 0 0 -12713 3 046 2 6 
1CO 7SiA761RTE US 25EMP 11899YR94AADT 14700FED. AlD2FUNC 2 7 761 2 1 
3 o 099 a 13165 5616 234 723 257 19 sa 929 a 112 2 o 289 -21131 1 761 2 6 
1CO 9STAP26RTE US 68 MP 4183YR94AADT 7080FED. A!D2FUNC 2 9 P26 2 1 
3 0 099 11 4678 2939 5 302 13 2 130 260 16 0 0 6 -8361 9 P26 2 6 
1CO 10STAP42RTE US 23 MP 100YR94AADT 9130FED. AID2FUNC 2 
3 o 099 3 3291 2566 a 311 96 26 124 14802039 4 a 
1CO 10STA015RTE US 23 MP 10399YR94AAOT 15200FED. AlD2FUNC 2 
3 0 099 39 7062 5547 27 621 159 60 101 1111 686 0 0 
1CO 12STA802RTE KY 546 HP 8600YR94AADT 1690FED. A!D2FUNC 2 
10 P42 2 1 
02582 -9948 10 P42 2 6 
10 015 2 1 
0 653 -15413 10 015 2 6 
3 0 099 2 2175 1360 3 194 34 3 81 528 13 2 , 0 
1CO 14STA810RTE US 60 MP 1799YR94AADT 2214FED. A!D2FUNC 2 
12 802 2 1 
0 -4396 12 802 2 6 
14 810 2 1 
0 -2001 14 810 2 6 
19 301 2 1 
0 -5139 19 301 2 6 
19 752 2 , 
2 -16710 19 752 2 6 
3 a 099 1 1273 405 6 71 28 1 13 202 o o o 
1CO 19STA301RTE KY 546 MP 16100YR94AADT 4400FED. Al02FUNC 2 
3 0 099 0 2908 1263 19 228 6 41 46 624 0 4 0 0 
1CO 19STA752RTE KY 546 MP 3900YR94AAOT 14SOOFED. ~!02FUNC 2 
3 0 099 0 9533 4698 9 847 359 255 19 962 23 0 4 0 
23 A51 2 1 
0 0 -5026 23 A51 2 6 
26 308 2 1 
0 368 -4781 26 308 2 6 
3578221 
0 0 -2638 35 782 2 6 
3756521 
0 0 -18831 37 565 2 6 
40 516 2 1 
0 0 -7003 40 516 2 6 
4052721 
0 0 -10152 40 527 2 6 
4575221 
0 141 -7514 45 752 2 6 
1CO 23STAA51RTE US 127 MP 13500YR94AADT 4680FED. Al02FUNC 2 
3 0 099 14 3576 1004 67 163 33 1 73 92 0 2 0 
1CO 26STA308RTE KY9006 MP 35900YR94AADT 4140FED. A!02FUNC 2 
3 0 099 0 2033 1563 299 187 0 0 429 265 0 0 
1CO 35STA782RTE US 68 MP 500YR94AADT 2350FED. AID2FUNC 2 
3 0 099 2 1869 432 13 105 8 0 187 19 0 4 0 
1CO 37STA56SRTE US 127 MP 3000YR94AADT 14600FED. ~1D2FUNC 2 
3 0 099 66 11872 6060 24 392 so 36 33 253 ,~ 0 0 
1CO 40STA516RTE US 27 MP 100YR94AAOT S610FED. ~1U2FUNC 2 
3 0 099 2 5544 1160 27 107 25 0 74 59 2 2 0 
1CO 40STA527RTE US 27 MP 2099YR94AADT 7820FED. AID2FUNC 2 
3 0 099 3 7986 1802 38 159 19 3 115 25 0 
1CO 45STA752RTE US 23 HP 19100YR94AADT 9170FEO. AID2FUNC 2 
3 0 099 19 4242 2125 64 201 71 4 7 722 36 16 6 
1CO 47STA569RTE KY9001 HP119649YR94AADT 9080FEO. A!D2FUNC 2 47 569 2 1 
3 0 099 17 5197 1430 64 154 39 0 670 1015 18 18 5 0 0 -8625 47 569 2 6 
1CO 48STAn8RTE US 119 MP 13800YR94AADT 5150FEO. AID2FUNC 2 48 778 2 1 
3 0 099 0 8077 3840 43 421 272 3 19 239 12 0 0 0 127 -12925 48 778 2 6 
57 SOS 2 1 
0 -7870 57 SOS 2 6 
1CO 57STAS05RTE US 27 HP 200YR94AADT 12500FED. AI02FUNC 2 
3 0 099 10 6154 1340 17 131 3a 2 112 71 2 2 0 0 
61 795 2 1 
0 78 -13127 61 795 2 6 
63 A65 2 1 
5 165 -12719 63 A65 2 6 
6429321 
02737 -7568 64 293 2 6 
66 m 2 1 
0 245 -5830 66 773 2 6 
67 C26 2 1 
0 174 -13579 67 C26 2 6 
68 P52 2 1 
0 -3599 68 P52 2 6 
1CO 61STA795RTE US 25EHP 20600YR94AADT 11400FED. A1D2FUNC 2 
3 a 099 o 7599 3931 46 526 179 2 7 825 o 13 a 
1CO 63STAA65RTE KY 80 MP 10000YR94AADT 11200FED. AID2FUNC 2 
3 0 099 10 5955 5075 82 470 163 43 82 778 3i 25 0 
1CO 64STA293RTE US 23 HP 14699YR94AADT 9400FED. AI02FUNC 2 
3 o 099 o 1915 1693 6 274 138 11 a 12492282 o o 
1CO 66STA773RTE KY9006 MP S1000YR94AADT 6170FED. AID2FUNC 2 
3 0 099 0 2757 1977 3 229 123 3 43 553 142 0 0 
1CO 67STAC26RTE KY 15 HP SOOYR94AADT 9520FED. AID2FUNC 2 
3 0 099 19 7509 5055 144 359 157 1 303 30 0 0 
1CO 68STAP52RTE KY 9 HP 15600YR94AADT 3420FED. AlD2FUNC 2 
3 0 099 2 2118 1006 33 117 26 0 256 35 1 4 0 
1CO 74STA342RTE US 27 MP 9100YR94AAOT 9020FED. Ai02FUNC 2 
3 0 099 0 7757 376l.. 0 158 91 35 0 113 0 0 0 
1CO 77STA280RTE KY 1".l.. HP 1899YR94AADT 6660FE0. Al02FUNC 2 
3 0 099 3 l..046 94a 44 145 22 8 121 133 96 16 0 
1 CO 79STA259RTE US 68 MP 26399YR94AADT 3730FED. 
3 0 099 20 1995 8~2 29 110 27 1 183 97 
1CO 81STA517RTE US 68 MP 4699YR94AA0T 2650FED. 
3 0 099 12 2073 13a1 12 206 33 7 13 260 
AI02FUNC 2 
0 0 
AID2FUNC 2 
6 0 0 
1CO 81')";"A7321!F:' K'f 5l.(j MP 3S~vq94AAOT 6240FEO. AID2FUNC 2 
0 
0 
0 
0 
0 
74 342 2 1 
0 -11918 7l.. 342 2 6 
7728021 
0 -5576 77 280 2 6 
79 259 2 1 
0 -3275 79 259 2 6 
81 517 2 1 
0 -3924 81 517 2 6 
81 782 2 1 
Figure All. Example Output of Volumes for Each Vehicle Type and Functional Class. 
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CLASSUM Output- A (ref. Figure A10. and All.) 
Location Description Header Record (First Record) . 
Columns Description 
1 Code Number ( 1 ) 
2-3 ··eo" 
4-6 County 
7-9 "STA" 
10-12 Station Number 
13-15 11RTE 11 
16-23 Route 
25-26 "MP" 
27-32 Milepoint 
33-34 "YR" 
35-36 Year of Count 
37-40 "AADT" 
41-46 AADT 
47-54 "FED. AID" 
55 Federal Aid Category 
56-59 "FUNC 11 
60-61 Functional Classification 
77-79 County Number 
81-83 Station Identification Number 
85-86 Functional Classification 
88 Record Number for Station 
Note: Format of CLASSUM Output Data Location Description Header 
Record as shown in Figures A10 and All. 
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CLASSUM Output- A (ref. Figure AlO. and All.) 
Annual Average Volumes for Each Location (Second Record) 
columns I Description 
1 Code Number ( 3) 
2-3 Month of Data 
4-5 Date of Month 
6-7 Time of Day 
8-11 Number of Type 1 Vehicles 
12-17 Number of Type 2 Vehicles 
18-22 Number of Type 3 Vehicles 
23-26 Number of Type 4 Vehicles 
27-31 Number of Type 5 Vehicles 
32-35 Number of Type 6 Vehicles 
36-39 Number of Type 7 Vehicles 
40-43 Number of Type 8 Vehicles 
44-48 Number of Type 9 Vehicles 
49-52 Number of Type 10 Vehicles 
53-56 Number of Type 11 Vehicles 
57-60 Number of Type 12 Vehicles 
61-64 Number of Type 13 Vehicles 
65-68 Number of Coal Trucks 
69-75 Total Vehicles 
77-79 County Number 
81-83 Station Identification Number 
86-86 Functional Classification 
88 Record Number for Station 
Note: Format of CLASSUM Output of Annual Average Volumes for Each 
Location as shown in Figures AlO and All. 
94 
EAL TRAFFIC PARAMETERS FOR INDIVIDUAL CLASSIFICATION STATIONS 
1994 
FUNCTIONAL CLASS 02 -- RURAL PRINCIPAL ARTERIAL 
FRACT AXLES/TRUCK EAL'S/AXLE 2-DIRECTION EAL'S IN 1000'S 
OF TRK ------------ ------------ -------------------------------------
MILE TRUCK WITH NORMAL HEAVY NORMAL HEAVY 4-TIRE NON-COAL COAL 
COU STA ROUTE POINT AADT FRACT COAL COAL COAL VEHICLES TRUCKS TRUCKS TOTAL 
3 046 us 1278 6.1 10300 .093 .000 3.747 .000 .213 .000 17. 279. 0 . 296. 
7 761 us 25E 11.9 14700 . 111 .123 3.394 4.525 .227 2.079 24. 402. 690. 1116. 
9 P26 us 68 4.2 7080 .088 .008 3.463 5.600 .213 2.219 12. 166. 23. 201. 
10 P42 us 23 .1 9130 .411 .632 4.517 5.551 .226 2.224 10. 515. 10681. 11206. 
10 015 us 23 10.4 15200 .179 .236 3.992 5.551 .218 2.224 23. 663. 2902. 3589. 
12 802 KY 546 8.6 1690 .195 .000 4.108 .000 .189 .000 2. 94. 0 . 96. 
14 810 us 60 1.8 2214 .161 . 000 4.051 .000 .183 .000 3. 96. 0 . 100. 
19 301 KY 546 16.1 4400 .188 . 000 4.1i6 .000 .213 .000 7. 264. 0. 271. 
19 752 KY 546 3.9 14500 .148 .001 3.571 5.500 .273 2.219 23. 764. 9 . 795. 
23 A51 us 127 13.5 4680 . 086 .000 3.032 .000 .214 .000 8. 95. 0 . 103. 
26 308 KY9006 35.9 4140 .248 . 311 3.501 5. 552 .190 2.224 6. 171. 1438. 1615. 
35 782 us 68 . 5 2350 .127 .000 3.103 .000 .256 .000 4. 87. 0. 91. 
37 565 us 127 3.0 14600 .044 .000 3.230 .000 .230 .000 25. 175. 0. 201. 
40 516 us 27 .1 5610 . 042 .000 3.139 .000 .220 .000 10 . 60. 0. 70. 
40 527 us 27 2.1 7820 .036 . 000 2.816 .000 .240 .000 14 . 69. 0. 82. 
45 752 us 23 19.1 9170 . 150 .125 4.081 5.064 .198 2.193 14. 355. 697. 1066 . 
47 569 KY9001 119.6 9080 . 230 .000 4.161 .000 .214 .000 13 . 678. 0. 691. 
48 778 us 119 13.8 5150 . 078 . 126 2.865 4.490 .197 2.116 9. 72 . 177. 258 . 
<0 57 505 us 27 .2 12500 . 047 .000 3.194 .000 .227 .000 22 . 154. 0. 176. 
"" 61 795 us 25E 20.6 11400 .122 . 049 3.655 4.559 .186 2.118 18. 327. 240. 585 . 63 A65 KY 80 10.0 11200 .132 . 098 3.637 4.845 .223 2.150 18 . 394. 551. 963. 
64 293 us 23 14.7 9400 .523 .691 4.721 5.552 . 230 2.224 8. 601. 15324. 15934 . 
66 773 KY9006 51.0 6170 . 188 .224 3.829 5.541 .186 2.225 9. 234 . 1165. 1408. 
67 C26 KY 15 . 5 9520 . 073 .175 2.915 4.672 . 194 2.123 16. 119 . 442 . 577. 
68 P52 KY 9 15.6 3420 .131 . 000 3.169 .000 .252 . 000 5. 130 . 0. 136 . 
74 342 us 27 9.1 9020 . 033 .000 3.260 .000 .265 .000 16. 95. 0 . 111. 
77 280 KY 114 1.9 6660 .105 . 000 3.832 .000 . 243 .000 11. 238 . 0 . 249. 
79 259 us 68 26.4 3730 .137 . 000 3.369 .000 .228 . 000 6. 143. 0 . 149 . 
81 517 us 68 4.7 2650 .137 . 000 3.630 .000 .194 . 000 4 . 93. 0 . 98. 
81 782 KY 546 3.6 6240 .144 . 000 3.745 .000 .196 . 000 10. 242. 0 . 252 . 
90 065 KY9002 32.5 5330 .241 . 000 4.152 .000 . 231 .000 7. 450. 0 . 457 . 
91 784 us 68 6.0 3010 .102 . 000 3.949 .000 .201 . 000 5. 89 . 0. 93 . 
94 A16 us 127 16.0 7350 .031 . 000 2.980 .000 .235 . 000 13 . 59 . 0. 72. 
98 006 us 119 23.0 4270 .092 . 000 3.591 .000 .259 . 000 7. 133 . 0 . 140. 
98 014 us 119 17.6 5140 .153 . 464 2.587 4.191 .213 2.157 8. 85 . 1208. 1301. 
Figure Al2. Example Output of Individual Classification Stations for Functional Class 2 
Figure Al3. Example Output of Average Values for Functional Class 2 
SUMMARY OF AVERAGE VALUES FOR 
FUNCTIONAL CLASS 02 -- RURAL PRINCIPAL ARTERIAL 
3 YR 
YEAR AVG 94 93 92 91 90 89 88 87 86 85 
NUMBER OF WEIGH STA. 6 7 5 
UNCLASSIFIED ROADS 
{ALL AVC LOCATIONS AND MANUAL LOCATIONS WITH LESS 
THAN 3% OF TRUCKS CLASSIFIED AS HEAVY/COAL) 
NO OF CLASSIFICATION STA. 86 30 20 36 40 23 14 8 13 15 29 
AADT 7091 7498 7415 6572 9163 6967 6594 5755 5030 5252 5816 
PERCENT TRUCKS 11.910 11.995 11.295 12.180 11.033 11.288 12.915 15.604 11.214 8.849 11.579 
AXLES PER TRUCK 3.610 3.555 3.653 3.632 3.589 3.685 3.738 3. 852 3.608 3.253 3.492 
EAL'S PER TRUCK AXLE .227 .221 .207 .242 .274 . 258 .163 .159 .170 .180 .237 
CLASSIFIED ROADS 
{MANUAL LOCATION WITH 3% OH MORE OF 
<0 
TRUCKS CLASSIFIED AS HEAVY/COAL) 
CJ) 
NO OF CLASSIFICATION STA. 71 15 20 36 19 19 8 26 20 16 31 
AADT 8075 8070 8476 7853 8681 8069 6951 8267 6655 9031 8299 
PERCENT TRUCKS 16.399 18.415 15.379 16.126 15.235 15.645 11.578 14.548 16.794 16.983 16.490 
PERCENT OF TRUCKS 34.045 25.645 39.201 34.680 27.637 23.646 22.180 25.971 29.679 26.327 34.222 
CLASSIFIED AS HEAVY/COAL 
AXLES PER TRUCK 3.292 3.563 3.129 3.269 3.403 3.577 3.170 3. 679 3.551 3.648 3. 464 
NORMAL 
AXLES PER TRUCK 4.907 5.037 4.800 4.912 4.853 4.787 4.486 4.429 4.497 4.497 4.161 
HEAVY/COAL 
EAL'S PER TRUCK AXLE .242 .232 .213 .263 .258 .308 .163 .186 .169 .174 .243 
NORMAL 
EAL'S PER TRUCK AXLE 2.122 2.168 2.158 2.083 2.251 2.246 3.718 4.731 4. 431 4.469 4.823 
HEAVY/COAL 
Figure A14. Example Output of Average Values (Smoothed) for Functional Class 2 
FUNCTIONAL CLASS 02 -- RURAL PRINCIPAL ARTERIAL 
AVERAGE VALUES (SMOOTHED) 
ANNUAL 
CHANGE 
YEAR ( % ) 94 93 92 91 90 89 88 87 86 85 
NO. OF WEIGH STA. 6 7 
UNCLASSIFIED ROADS 
(ALL AVC LOCATIONS AND MANUAL LOCATIONS WITH LESS 
THAN 3% OF TRUCKS CLASSIFIED AS HEAVY/COAL) 
NO. OF CLASSIFICATION STA. 30 20 36 40 23 14 8 13 15 29 
AADT 3.602 7892 7607 7323 7039 6754 6470 6186 5902 5617 5333 
PERCENT TRUCKS .236 11.943 11.915 11.887 11.859 11.830 11.802 11.774 11.746 11.718 11.690 
AXLES PER TRUCK .276 3.655 3.645 3.635 3. 624 3.614 3.604 3.594 3.584 3.574 3.564 
EAL'S PER TRUCK AXLE 2.280 .235 .230 .224 .219 .214 .208 .203 .198 .192 .187 
CLASSIFIED ROADS 
(MANUAL LOCATION WITH 3% OR MORE OF 
TRUCKS CLASSIFIED AS HEAVY/COAL) 
ill NO. OF CLASSIFICATION STA. 15 20 36 19 19 8 26 20 16 31 .__, 
AADT . 359 8158 8129 8099 8070 8041 8012 7982 7953 7924 7894 
PERCENT TRUCKS .828 16.276 16.141 16.007 15.872 15.737 15.603 15.468 15.333 15.198 15.064 
PERCENT OF TRUCKS 1. 376 30.728 30.305 29.882 29.459 29.036 28.613 28.191 27.768 27.345 26.922 
CLASSIFIED AS HEAVY/COAL 
AXLES PER TRUCK ? -.796? 3.325 3.352 3.378 3.405 3.431 3.458 3. 484 3.511 3.537 3.564 
NORMAL 
AXLES PER TRUCK 1.629 5.014 4.932 4.851 4.769 4.687 4.606 4.524 4.442 4.361 4.279 
HEAVY/COAL 
EAL'S PER TRUCK AXLE 2.436 .248 .242 . 236 . 230 .224 .218 .212 .206 .200 .194 
NORMAL 
EAL'S PER TRUCK AXLE ?-21.470 ? 1.680 2.041 2. 402 2.762 3.123 3.484 3.844 4.205 4.566 4. 927 
HEAVY/COAL 

APPENDJXB 
EXAMPLE OUTPUT OF DATA FROM ESAL PROCESSING 
BY AGGREGATE CLASS 
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EAL TRAFFIC PARAMETERS FOR INDIVIDUAL CLASSIFICATION STATIONS 
1994 
AGGREGATE CLASS II -- RURAL PRINCIPAL ARTERIAL/ 
RURAL MINOR ARTERIAL 
FRACT AXLES/TRUCK EAL'S/AXLE 2-DIRECTION EAL'S IN 1000'S OF TRK ------------ _c __________ -------------------------------------MILE TRUCK WITH NORMAL HEAVY NORMAL HEAVY 4-TIRE NON-COAL COAL COU STA FC ROUTE POINT AADT FRACT COAL COAL COAL VEHICLES TRUCKS TRUCKS TOTAL 1 010 6 KY 80 13.5 4730 .074 .000 3.625 .000 .219 .000 8. 102. 0. 110. 1 A46 6 KY 55 10.3 11200 .079 .000 3.666 .000 .187 .000 19. 220. 0. 239. 2 A73 6 us 31 8.1 4513 .157 .000 4.004 .000 .188 .000 7. 196. 0. 203. 3 046 2 us 127 6.1 10300 .093 .000 3.747 .000 .207 .000 17. 271. 0. 288. 7 761 2 us 25 11.9 14700 .111 .123 3.396 4.488 .221 2. 013 24. 392. 663. 1079. 9 P26 2 us 68 4.2 7080 .088 .008 3.463 5.600 .203 2.195 12. 158. 22. 192. 10 015 2 us 23 10.4 15200 .179 .236 3.987 5.559 . 213 2.201 23. 648. 2876. 3546. 10 P42 2 us 23 .1 9130 .411 .632 4.503 5.557 .221 2.201 10. 502. 10582. 11094. 12 802 2 KY 546 8.6 1690 .195 .000 4.108 .000 .184 .000 2. 91. 0. 93. 14 810 2 us 60 1.8 2214 .161 .000 4.050 .000 .179 .000 3. 94. 0. 98. 19 301 2 KY 546 16.1 4400 .188 .000 4.116 .000 .207 .000 7. 257. 0. 264. 19 752 2 KY 546 3.9 14500 .148 .001 3.572 5.500 .265 2.192 23. 741. 9. 773. 23 AS! 2 us 127 13.5 4680 .086 .000 3.027 .000 .203 .000 8. 90. 0. 98. 26 308 2 KY9006 35.9 4140 .248 .311 3.497 5.558 .186 2.201 6. 168. 1424. 1598. 27 039 6 us 127 11.1 1390 .102 .000 4.028 .000 .172 .000 2. 36. 0. 38. 28 1106 6 us 60 10.4 12100 .039 .000 3.132 .000 .197 .000 21. 106. 0. 127. 29 008 6 KY 90 13.0 3100 .083 .000 3.432 .000 .249 .000 5. 81. 0. 86. 29 257 6 KY 61 .1 1440 .068 .000 3.239 .000 .205 .000 2. 24. 0. 26. ~ 29 767 6 KY 90 4.3 2190 .070 .000 3.593 .000 .189 .000 4. 38. 0. 41. o 
~ 29 A01 6 KY 61 14.8 4820 .035 .000 3.335 .000 .180 .000 8. 37. 0. 45. 32 P41 6 KY 7 11.4 2390 .053 .000 3.404 .000 . 230 .000 4. 36. 0. 40. 35 782 2 us 68 .s 2350 .127 .000 3.104 .000 .231 .000 4. 79. 0. 82. 37 565 2 us 127 3. 0 14600 .044 .000 3.230 .000 .222 .000 25. 169. 0. 195. 39 250 6 us 127 2.6 2930 .073 .000 2.921 .000 .228 .000 5. 52. 0. 57. 40 516 2 us 27 .1 5610 .042 .000 3.137 .000 .207 .000 10. 56. 0. 66. 40 527 2 us 27 2.1 7820 .036 .000 2.815 .000 .222 .000 14. 63. 0. 77. 43 002 6 KY 259 21.0 1450 .039 .000 3.253 .000 .201 .000 3. 14. 0. 16. 44 041 6 KY 61 18.0 2950 .095 .000 3.288 .000 .225 .000 5. 76. 0. 81. 4 5 752 2 us 23 19.1 9170 .150 .125 4.079 5.064 .195 2.162 14. 349. 687. 1050. 47 569 2 KY9001 119.6 9080 .230 .000 4.162 .000 .202 .000 13. 641. 0. 654. 48 778 2 us 119 13.8 5150 .078 .126 2.864 4.490 .192 2.084 9. 70. 174. 253. 
49 258 6 us 62 8.7 4970 .074 .000 2.701 .000 .194 .000 8. 70. 0. 79. 
53 314 6 us 51 5.3 2090 .112 .000 4.216 .000 .179 .000 3. 65. 0. 68. 
53 751 6 us 51 8.0 2800 .124 .000 4.406 .000 .180 .000 4. 101. 0. 105. 
55 308 6 us 421 4.5 2690 .145 .135 3.130 4.417 .324 2.082 4. 126. 178. 308. 
Figure Bl. Example Output of Aggregate Class II for Individual Classification Stations 
EAL TRAFFIC PARAMETERS FOR INDIVIDUAL CLASSIFICATION STATIONS 
1994 
AGGREGATE CLASS II -- RURAL PRINCIPAL ARTERIAL/ 
RURAL MINOR ARTERIAL 
FRACT AXLES/TRUCK EAL'S/AXLE 2-DIRECTION EAL'S IN 1000'S OF TRK ------------ _c __________ -------------------------------------MILE TRUCK WITH NORMAL HEAVY NORMAL HEAVY 4-TIRE NON-COAL COAL COU STA FC ROUTE POINT AADT FRACT COAL COAL COAL VEHICLES TRUCKS TRUCKS TOTAL 57 505 2 us 27 '2 12500 .047 .000 3.194 .000 .211 .000 22. 144. 0. 165. 61 795 2 us 25 20.6 11400 .122 .049 3.658 4.485 .182 2.070 18. 321. 230. 570. 62 250 6 us 31 11.5 3770 .021 .000 2.636 .000 .179 .000 7. 14. 0. 21. 63 A65 2 KY 80 10.0 11200 .132 .098 3.636 4.845 . 217 2.119 18. 383. 543. 944. 64 293 2 us 23 14.7 9400 .523 .691 4.700 5.558 .228 2.201 8. 594. 15181. 15783. 65 A28 6 KY 11 3.3 5670 .054 .003 3.298 6.000 .246 2.206 10. 90. 5. 105. 66 501 6 us 421 10.0 2370 .149 .212 3.260 4.387 .187 2.127 4. 62. 255. 321. 66 759 6 us 421 15.8 3014 .086 .148 2.644 4.158 .193 1. 999 5. 41. 115. 162. 66 767 6 us 421 17.7 3970 .114 .227 3.109 4.320 .183 2.031 6. 72. 330. 408. 66 773 2 KY9006 51.0 6170 .188 .224 3.833 5.529 .182 2.198 9. 229. 1149. 1386. 66 A15 6 us 421 21.6 5990 .079 .073 2.871 4.206 .198 1. 999 10. 91. 104. 205. 67 C26 2 KY 15 . 5 9520 .073 .175 2.909 4. 672 .190 2.092 16. 116. 435. 568. 68 P52 2 KY 9 15.6 3420 .131 .000 3.169 .000 .228 .000 5. 118. 0. 124. 70 512 6 us 60 .1 7710 .045 .000 2.976 .000 .232 .000 12. 87. 0. 99. 74 005 6 us 27 14.6 5920 .095 .000 3.634 .000 .201 .000 10. 150. 0. 160. 74 342 2 us 27 9.1 9020 .033 .000 3.261 .000 . 258 .000 16. 92. 0. 108. 76 507 6 us 421 12.2 4730 .033 .056 2.779 5.556 .342 2.194 8. 51. 40. 99. ...... 77 280 2 KY 114 1.9 6660 .105 .000 3.828 .000 .234 .000 11. 229. 0. 240. 0 78 565 6 us 68 .1 3450 .099 .000 3.464 .000 .228 .000 6. 99. 0. 104. "' 78 786 6 KY 55 2.7 5950 .077 .000 3.562 .000 .216 .000 10. 128. 0. 138. 79 259 2 us 68 26.4 3730 .137 .000 3.369 .000 .211 .000 6. 132. 0. 138. 79 A24 6 us 641 7.9 5400 .029 .000 3.189 .000 .199 .000 10. 36. 0. 46. 79 P39 6 us 641 18.2 5440 .059 .000 3.272 .000 .233 .000 9. 89. 0. 99. 81 517 2 us 68 4.7 2650 .137 .000 3.629 .000 .189 .000 4. 91. 0. 95. 81 782 2 KY 546 3.6 6240 .144 .000 3.745 .000 .189 .000 10. 233. 0. 242. 82 A23 6 KY 79 9.6 2400 .123 .000 3.577 .000 .207 .000 4. 80. 0. 84. 83 252 6 us 460 14.0 1900 .093 .010 2.267 5.500 .279 2.192 3. 40. 9. 52. 83 P29 6 us 460 5.0 3010 .085 .048 2.641 4.917 .292 2.109 5. 69. 45. 119. 87 251 6 us 460 17.5 5510 .032 .000 2.952 .000 .215 .000 10. 41. 0. 51. 87 750 6 us 460 7.4 5600 . 075 .000 3.135 .000 . 246 .000 9. 119. 0. 128. 88 527 6 KY 203 .1 780 .066 .000 3.538 .000 .291 .000 1. 20. 0. 21. 88 1\10 6 us 460 8.1 6000 .039 .000 3.045 .000 .223 .000 11. 58. 0. 68. 88 1\47 6 us 460 15.4 6070 .067 .000 3.250 .000 .232 .000 10. 112. 0. 123. 90 065 2 KY9002 32.5 5330 .241 .000 4.152 .000 .221 .000 7. 430. 0. 437. 90 281 6 us 150 3.2 6220 .112 .000 3.469 .000 .196 .000 10. 172. 0. 182. 
Figure Bl. (Continued). Example Output of Aggregate Class II for Individual Classification Stations 
EAL TRAFFIC PARAMETERS FOR INDIVIDUAL CLASSIFICATION STATIONS 
1994 
AGGREGATE CLASS II -- RURAL PRINCIPAL ARTERIAL/ 
RURAL MINOR ARTERIAL 
FRACT AXLES/TRUCK EAL'S/AXLE 2-DIRECTION EAL'S IN 1000'S 
OF TRK ------------ -"---------- ~------------------------------------
MILE TRUCK WITH NORMAL HEAVY NORMAL HEAVY 4-TIRE NON-COAL COAL 
COU STA FC ROUTE POINT AADT FRACT COAL COAL COAL VEHICLES TRUCKS TRUCKS TOTAL 
90 290 6 us 31 11.3 6750 .049 .000 2.695 .000 .230 .000 12. 75. 0. 86. 
91 784 2 us 68 6.0 3010 .102 .000 3.946 .000 .196 .000 5. 86. 0. 91. 
94 792 6 us 127 18.4 3300 .058 .000 3.120 .000 .248 .000 6. 54. 0. 60. 
94 A16 2 us 127 16.0 7350 .031 .000 2.975 .000 .225 .000 13. 57. 0. 69. 
96 P27 6 us 27 6.0 3810 .137 .031 3.127 4.688 .204 2.063 6. 118. 56. 180. 
98 006 2 us 119 23.0 4270 .092 .000 3.588 .000 .253 .000 7. 130. 0. 137. 
98 014 2 us 119 17.6 5140 .153 .464 2.584 4.191 .210 2.135 B. 84. 1196. 1287. 
99 268 2 KY9000 35.9 6820 .159 .237 3.668 5.558 .255 2.201 10. 283. 1152. 1446 . 
lOO P32 6 us 27 5.7 5810 .121 . 000 3.412 .000 .236 .000 9. 207. 0. 216 . 
101 001 2 us 62 9.8 1470 . 071 . 000 2.146 .000 .191 .000 2. 15. 0. 18 . 
102 003 6 us 25 20.6 3170 .041 . 000 2.783 .000 .191 .000 6. 25. 0. 31. 
104 C38 2 us 127 14.9 8680 .058 .000 3.418 .000 .180 .000 1 5. 113. 0. 128 . 
104 P33 6 us 127 6.4 2390 .085 . 000 3.276 .000 .212 .000 4. 52. 0. 56 . 
107 003 6 us 31 13.0 4820 .099 . 000 3.082 .000 .231 .000 B. 124. 0. 132. 
107 256 6 us 31 . 9 6450 .163 .001 2.853 5.500 .200 2.192 10. 219. 9. 237. 
109 501 6 us 68 .1 4820 .084 .000 2.960 .000 .265 .000 a. 117. 0. 125. 
112 A21 6 us 421 6.4 1530 .087 .000 3.043 .000 .203 .000 3. 30. 0. 33 . 
114 506 2 us 68 5.7 6980 .089 . 000 3.639 .000 .202 .000 12. 167. 0. 178. 
~ 114 575 2 us 68 7.2 10500 .192 .000 3.398 .000 .200 .000 15. 499. 0. 515. 0 
w 117 330 2 KY9004 59.5 6160 .289 .013 4.515 5.583 .219 2.195 B. 636. 107. 752. 
118 256 6 us 25 7.8 5210 .055 .320 2.445 2.935 .223 1. 768 9. 39. 174. 223. 
119 029 2 KY9000 55.8 2700 .143 .238 3.514 5.219 .323 2.134 4. 122. 374. 500. 
119 P06 2 KY 15 11.7 1220 . 091 .119 2.570 4.692 . 371 2.039 2. 34. 45. 82. 
120 023 2 us 60 11.9 36300 .091 .018 3.893 5.552 .210 2.200 60. 969. 259. 1288. 
120 P53 2 KY9002 69.7 6350 .169 .017 4.228 5.611 .207 2.196 10. 337. 81. 427. 
Figure Bl. (Continued). Example Output of Aggregate Class 11 for Individual Classification Stations 
~ 
0 ..,. 
Figure B2. Example Output of Average Values for Aggregate Class H 
YEAR 
NUMBER OF WEIGH STA. 
NO OF CLASSIFICATION STA. 
MDT 
PERCEN'r TRUCKS 
AXLES PER TRUCK 
EAL'S PER TRUCK AXLE 
NO OF CLASSIFICATION STA. 
1\ADT 
PERCENT TRUCKS 
PERCENT OF TRUCKS 
CLASSIFIED AS HEAVY/COAL 
AXLES PER TRUCK 
NORMAL 
AXLES PER TRUCK 
HEAVY/COAL 
EAL'S PER TRUCK AXLE 
NORMAL 
EAL'S PER TRUCK AXLE 
HEAVY/COAL 
SUMMARY OF AVERAGE VALUES FOR 
AGGREGATE CLASS II -- RURAL PRINCIPAL ARTERIAL/ 
RURAL MINOR ARTERIAL 
3 YR 
AVG 94 93 92. 
8 12 5 
UNCLASSIFIED ROADS 
(ALL AVC LOCATIONS AND MANUAL LOCATIONS WITH LESS 
THAN 3% OF TRUCKS CLASSIFIED AS HEAVY/COAL) 
71 61 90 
5672 5730 5566 5697 
9.700 9.507 9.479 10.002 
3.422 3.399 3.426 3.436 
.223 .214 .205 .243 
CLASSIFIED ROADS 
(MANUAL LOCATION WITH 3% OR MORE OF 
TRUCKS CLASSIFIED AS HEAVY/COAL) 
24 33 50 
7069 6493 7533 7040 
14.865 15.188 14.255 15.112 
32.530 21.233 38.951 33.714 
3.210 3.308 3 .104 3.233 
4.820 4.794 4.821 4.831 
.242 .230 .223 .260 
2.077 2.101 2.138 2 .026 
AGGREGATE CLASS !I -- RURAL PRINCIPAL ARTERIAL/ 
RURAL MINOR ARTERIAL 
AVERAGE VALUES (SMOOTHED) 
ANNUAL 
CHANGE 
YEAR ( % ) 94 93 92 
NO. OF WEIGH STA. 
UNCLASSIFIED ROADS 
(ALL AVC LOCATIONS AND MANUAL LOCATIONS WITH LESS 
THAN 3% OF TRUCKS CLASSIFIED AS HEAVY/COAL) 
NO. OF CLASSIFICATION STA. 71 61 90 
AADT .284 5681 5664 5648 
PERCENT TRUCKS ? -2.629 ? 9.415 9.663 9.910 
AXLES PER TRUCK ? -.544 ? 3.402 3.420 3.439 
EAL'S PER TRUCK AXLE ? -7.033 ? .206 .221 .235 
CLASSIFIED ROADS 
(MANUAL LOCATION WITH 3% OR MORE OF 
TRUCKS CLASSIFIED AS HEAVY/COAL) 
NO. OF CLASSIFICATION STA. 24 33 50 
AADT ? -4.048 ? 6749 7022 7295 
~ 
0 
"' PERCENT TRUCKS .255 14.890 14.852 14.814 
PERCENT OF TRUCKS ?-24.903 ? 25.059 31.299 37.540 
CLASSIFIED AS HEAVY/COAL 
AXLES PER TRUCK 1.153 3.252 3.215 3.178 
NORMAL 
AXLES PER TRUCK ? -.386 ? 4.797 4.815 4.834 
HEAVY/COAL 
EAL'S PER TRUCK AXLE ? -6.737? .223 .238 .253 
NORMAL 
EAL'S PER TRUCK AXLE 1. 764 2.126 2.088 2.051 
HEAVY/COAL 
Figure B3. Example Output of Average Values (Smoothed) for Aggregate Class II 

Figure 11. Flowchart of Procedure for Annual ESAL Processing by Aggregate Class 
Aggregate ESAL Data Reduction 
VCRyy.DAT 
VEHICLE 
''-'.._.rt,;:,SIFICATION 
DATA 
UNSORTED 
HISTORIC MEAN DATA 
Thef'r filona:rnos are in t.ho foHov'/Jxrg fo:rrnat 
\Vhe:re ## is the Aggregate Clast< and 
yy is the _last t1-vo digits of the yf'ar, 
Exa1nple .Afi0.11VfEAN.Y9a 
KYyyiN.CD7 
FC##MEAN.Yyy 
Loadometer 
data from 
previous 
years if 
available. 
(Two years 
maximum) ., 
LOADA#yy.EAL 
OUTPUT 
TABLES 
SMOOTHED 
OUTPUT 
TABLES 

Figure 10. Flowchart of Procedure for Annual ESAL Processing by Functional Class 
FC ESAL Data Reduction 
VCRyy.DAT 
VEHICLE 
LASSIFICATI 
DATA 
UNSORTED 
HISTORIC MEAN DATA 
FC##MEAN. 
The::><:' :file:names are !:n the fo:rma t. 
\Vhere ## is the :t'undionnl Class and 
yy is tlH~ ]a.st two digits of the year. 
Example FC01MEAN.Y93 
KYyyiN.CD7 
FC##MEAt'!.Yyy 
Loadometer 
data from 
previous 
years if 
available. 
FWTFC##.Yyy 
OUTPUT 
TABLES 
SMOOTHED 
OUTPUT 
TABLES 

